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Section 1.0  
INTRODUCTION 
 
 
This document is being submitted in accordance with the requirements of Task 1 – Air 
Monitoring Plan as specified in Appendix A - Statement of Work (SOW, EPA, 2010a) to the 
RCRA Pond Unilateral Administrative Order for Removal Actions (UAO, EPA, 2010b) issued 
by the U.S. Environmental Protection Agency (EPA) that had an effective date of July 12, 2010 
and EPA’s letter dated July 9, 2010 that clarified the UAO SOW.  The scope of this Air 
Monitoring Plan explicitly includes monitoring at all closed RCRA ponds.  This Plan therefore 
covers monitoring of PH3 at Pond 8S, Pond 8E, Pond 9E, Phase IV Ponds (Ponds 11S, 12S, 13S, 
and 14S), Pond 15S, Pond 16S, Pond 17, and Pond 18 Cell A.  With respect to Pond 16S, it will 
supersede the related air monitoring that FMC has conducted at that pond under the Pond 16S 
UAO (EPA, 2006).   


1.1 RCRA POND UAO STATEMENT OF WORK (SOW) TASK 1 REQUIREMENTS 


Task 1 of the RCRA Pond UAO SOW requires development of an Air Monitoring Plan to 
determine the nature and extent of any release of phosphine gas (PH3) at and around the RCRA 
ponds and at the Site boundary at levels that may endanger public health.  As specified in the 
UAO SOW, the Air Monitoring Plan must provide for the following monitoring: 


• Periodic monitoring of the RCRA ponds for releases of PH3 to air, including the cap 
surface, cap perimeter, and around any cap appurtenances (i.e., pond air release 
monitoring), and 


• Monitoring at the facility boundary for PH3 releases from the Site that ensures protection 
of human health and the environment at all times (i.e., facility boundary monitoring). 


While both types of monitoring are part of Task 1 of the RCRA Pond UAO SOW, to date FMC 
has prepared separate, stand-alone documents to implement the two types of monitoring due to 
the differing schedules for development, EPA review, and implementation.  The progression of 
documents, the review/comment process, and current status of these two types of monitoring are 
described in the following subsections.  FMC believes there is some benefit to maintaining two 
separate documents for this monitoring.  However, to be consistent with the requirements of the 
RCRA Pond UAO SOW, FMC has combined these documents as follows: 


• Air Monitoring Plan – Part I – RCRA Pond Air Release Monitoring 


• Air Monitoring Plan – Part II – Facility Boundary Monitoring 
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1.1.1 POND AIR RELEASE MONITORING 


On July 19, 2010, FMC submitted an Air Monitoring Plan Sampling Framework (FMC, 2010a) 
that proposed the description, monitoring rationale, and monitoring approach to meet the 
requirements of the UAO SOW Task 1.  In a letter to FMC dated August 26, 2010, EPA 
provided final comments on and approval of the Air Monitoring Plan Sampling Framework, 
contingent upon incorporation of some revisions.  These comments/revisions and FMC’s 
responses are provided in Appendix A of this Plan.  The August 26th letter also directed FMC to 
prepare and submit a complete RCRA Pond UAO Air Monitoring Sampling Plan that complies 
with all the requirements of the UAO SOW Task 1, is consistent with the Air Monitoring Plan 
Sampling Framework, and addressed the comments/revisions of the August 26th letter.   


FMC submitted the complete RCRA Pond UAO Air Monitoring Plan on September 27, 2010, 
and began implementing the monitoring program described in that plan in October 2010.  FMC 
received draft comments from the EPA on the complete RCRA Pond UAO Air Monitoring Plan 
on October 20, 2010, and provided preliminary draft responses to the EPA comments on October 
22, 2010 (see Appendix B).  EPA draft comments and FMC draft responses were reviewed in a 
conference call on October 25, 2010.  EPA issued a letter on December 14, 2010 approving the 
RCRA Pond UAO Air Monitoring Sampling Plan, contingent upon FMC making certain 
revisions to the plan to address five EPA concerns.  This version, now entitled the RCRA Pond 
UAO Air Monitoring Plan – Part I, has been revised to address all of five of those concerns. 


Section 2.0 of this Plan provides the RCRA Pond Air Monitoring Field Sampling Plan (FSP).  
Section 3.0 provides the Quality Assurance Project Plan (QAPP).  Together, this document 
comprises the project-specific Sampling and Analysis Plan (SAP) for the RCRA pond air 
monitoring activities.   


1.1.2 FACILITY BOUNDARY MONITORING 


Additionally on July 19, 2010, FMC submitted a readily implementable Interim Facility 
Boundary Monitoring Plan (FMC, 2010b).  EPA provided comments on the Interim Facility 
Boundary Monitoring Plan, which was revised and re-submitted on August 6, 2010.  EPA 
approved the August 6, 2010 Interim Facility Boundary Monitoring Plan in an email dated 
August 16, 2010.  In approving this plan, EPA also approved FMC’s discontinuing the fenceline 
sampling conducted pursuant to the Pond 16S UAO.  The Interim Facility Boundary Monitoring 
Plan will remain in place until FMC submits and EPA approves a final Facility Boundary Air 
Monitoring Field Sampling Plan.   


FMC submitted a Plan Framework for Facility Boundary Monitoring on September 27, 2010 
(Plan Framework) and began implementing the monitoring described in that Plan Framework on 
the same day.  FMC received draft comments from the EPA on the Plan Framework on October 
20, 2010.  FMC provided preliminary draft responses to the EPA comments on October 22, 
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2010.  EPA draft comments and FMC draft responses were reviewed in a conference call on 
October 25, 2010.  Monitoring results from FMC’s implementation of the monitoring described 
in the Plan Framework have been reported to EPA in weekly reports pursuant to the UAO, 
beginning with weekly report No. 9, submitted October 6, 2010.  EPA issued a letter on 
December 14, 2010 approving the Plan Framework, contingent upon FMC addressing one 
concern with the format for reporting the data.  FMC has already addressed EPA’s required 
format for reporting of data in the weekly reports, beginning with weekly report No. 13, 
submitted November 3, 2010.  The reporting format will be further delineated in the complete 
Facility Boundary Monitoring Plan that will satisfy UAO requirements, including requirements 
for a QAPP, to be submitted within 30 days of EPA approval of the Plan Framework, as 
specified in Section 6.0 of the Plan Framework.  The complete Facility Boundary Monitoring 
Plan will hereafter be entitled the RCRA Pond UAO Air Monitoring Plan – Part II. 


1.2 RCRA POND AIR RELEASE MONITORING - SCOPE AND APPROACH 


1.2.1 MONITORING RCRA POND PERIMETER SURFACE AND CAP SURFACE 


1.2.1.1  Description 


While the RCRA ponds all have a RCRA cap, FMC used two different cover system designs 
(both approved by EPA as meeting the RCRA cover system regulatory requirements for waste 
closure in-place).  One of these cap designs, referred to as the “RCRA-engineered cap” and 
placed on Ponds 8E, 9E, and 17, consists of subgrade backfill (ranging from 6 feet to over 20 
feet depending on the pond, and location within each pond) to cover the waste.  This provided a 
stable working base and the appropriate grade for capping and placement of a geosynthetic clay 
liner (GCL) barrier, a flexible membrane liner (40-mil HDPE), a geonet drainage layer, a 
geofabric filter layer, and a minimum of 3.5 feet of protective cover (including 24 inches of 
vegetated topsoil).  The second cap design, referred to as the “RCRA double cap” and placed on 
Ponds 8S, 11S, 12S, 13S, 14S, 15S, 16S, and 18 Cell A), is more robust and consists of subgrade 
backfill (ranging from 6 feet to over 20 feet depending on the pond, and location within each 
pond) to cover the waste.  This provided a stable working base and the appropriate grade for 
capping, including placement of a geosynthetic clay liner (GCL) barrier, a flexible membrane 
liner (60-mil HDPE), a geonet drainage layer, and a geofabric filter layer.  These layers were 
then covered with an evapotranspirative (ET) cap consisting of a 1-foot sand filter layer, a 1.5-
foot crushed slag layer, a 6-inch gravel filter layer, a 6-inch sand filter layer, and a 3.5-foot 
vegetated topsoil layer.    


While placement of the RCRA caps greatly reduced direct PH3 releases from the former pond 
surface, PH3 generated within the pond wastes can be contained within the cover system.  This 
results in an accumulation of PH3 gas within the closed unit.  Given the robust design of the 
RCRA caps, PH3 that accumulates under the cover system can then “release” from the pond 
through lateral migration in soil / fill between the cover system and the pond lining system or 
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through migration in the cover system appurtenances (e.g., TMPs).  The release points that have 
been identified are the temperature monitoring points (TMPs) and around the perimeter of the 
pond where a “gap” exists between the pond PVC liner anchor trench and the cover system 
HDPE liner.  With the efforts to seal the TMPs, the pond perimeter is the most likely release 
point.  The overall objective of the perimeter surface and cap surface monitoring is to identify if 
releases are occurring to the air from the perimeter of the cap, and if so, to determine if releases 
are also occurring from the cap surface.  Note that monitoring of TMPs, the other known 
potential release point, as well as other RCRA cap appurtenances will also be conducted under 
this Plan as described in a later section. 


1.2.1.2  Monitoring Rationale 


As described above, the most likely point of release of PH3 that has accumulated under a RCRA 
pond cover system is around the perimeter of cap HDPE liner anchor trench.  Once outside the 
anchor trench, PH3 will either react with oxygen in the soil matrix, or if a “path of least 
resistance” exists, the PH3 may release to the air at the surface near the cap perimeter.  
Therefore, monitoring of PH3 in the air near the surface around the perimeter of the pond cover 
system is warranted.  If PH3 is detected at or above 0.05 ppm during the perimeter surface scan, 
further investigation and monitoring will be triggered as described below. 


1.2.1.3  Monitoring Approach 


PH3 is measured at the near-surface around the perimeter of each RCRA Pond cap to determine 
the potential for PH3 release from the pond perimeter to the surface.  This sampling procedure 
(presented in Section 2.2 of this Plan) is based upon the SRI Field Modification #15 (FMC, 
2010c) and associated Field Sampling Plan, both of which are consistent with the Pond 16S Gas 
Characterization Work Plan (FMC, 2007), the Pond 16S Monitoring and Reporting Plan (Pond 
16S MRP, FMC 2008a) and the Pond 16S QAPP (FMC, 2008b).  The sample train would 
involve the system as specified in the Pond 16S MRP including a sampling wand, an air 
sampling pump, and a Draeger Pac III field instrument (0-20 ppm range).  This perimeter surface 
scan monitoring is limited to the same meteorological parameters that are prescribed in the Pond 
16S MRP (i.e., no precipitation, no snow accumulation, and average wind speeds less than 10 
mph).  However, one significant modification from the Pond 16S MRP surface scanning 
procedure involves the PH3 action level.  Under the Pond 16S MRP, the action level was 0.2 
ppm PH3.  Under this Plan, if PH3 is detected at any location during the pond cap perimeter 
surface at or above the action level of 0.05 ppm, the following actions would be taken: 


• Attempt to determine the source of the PH3 at the surface; 


• Follow the perimeter surface scan with a surface scan over the entire RCRA pond cap 
surface; and 
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• Perform a step-out investigation at the nearest, adjacent low-lying area to determine if 
PH3 is accumulating in the near-by low-lying area per the procedure provided in Section 
2.5 of this Plan 


For RCRA Ponds 8E, 15S, 17, and 18 Cell A, surface scan monitoring will initially be performed 
at the pond perimeters on a monthly basis, provided that required weather conditions allow such 
monitoring during the month.  After twelve (12) consecutive months of cap perimeter surface 
monitoring, the monitoring frequency for a given pond will be reduced to quarterly provided that 
pond had no detections of PH3 at or above 0.05 ppm at the cap perimeter surface.  After four (4) 
consecutive quarters of cap perimeter surface monitoring, if any of those ponds have no PH3 
detections at or above 0.05 ppm of PH3 at the cap perimeter surface, this monitoring frequency 
will be reduced to annually for that pond.  After four (4) consecutive years of no detections, cap 
perimeter monitoring may be discontinued at that pond.   


For RCRA Ponds 9E, 8S, and Phase IV, this cap perimeter surface monitoring will initially be 
performed on a quarterly basis.  After four (4) consecutive quarters of cap perimeter surface 
monitoring, if any of those ponds have no detections at or above 0.05 ppm of PH3 at the cap 
perimeter surface, this monitoring frequency will be reduced to annually.  After four (4) 
consecutive years of no PH3 detections, cap perimeter monitoring may be discontinued at that 
pond.   


For Pond 16S, this cap perimeter surface monitoring will initially be performed on a quarterly 
basis.  However, if and when the perimeter piping PH3 concentration at Pond 16S reaches 2,000 
ppm (as measured monthly pursuant to the RCRA Pond Phosphine Assessment Study Work Plan 
– November 20101), the cap perimeter surface monitoring frequency will increase to monthly.  
As with other ponds, monthly cap perimeter surface monitoring would be performed provided 
that required weather conditions allow such monitoring during the month.  Similar to Ponds 8E, 
15S, 17 and 18 Cell A, after twelve (12) consecutive months of cap perimeter surface monitoring 
at Pond 16S, the monitoring frequency will be reduced to quarterly provided that there are no 
detections of PH3 at or above 0.05 ppm at the cap perimeter surface.  After four (4) consecutive 
quarters of cap perimeter surface monitoring at Pond 16S, if there are no PH3 detections at or 
above 0.05 ppm of PH3 at the cap perimeter surface, this monitoring frequency will be reduced 
to annually on Pond 16S.  After four (4) consecutive years of no detections, cap perimeter 
monitoring may be discontinued Pond 16S.   


 


                                                           
1 The RCRA Pond Phosphine Assessment Study Work Plan was submitted to EPA for review and comment on 
November 1, 2010.  While this Work Plan has not been approved by EPA, FMC began monitoring pursuant to the 
provisions of this Work Plan in December 2010, including monthly monitoring of Pond 16S perimeter piping PH3 
concentrations. 
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The perimeter surface scan involves scanning at an elevation of approximately 1 to 2 inches 
above ground surface, scanning a 6-foot-wide path outside the cap HDPE anchor trench.  Data is 
recorded every 1 minute during the perimeter surface scan.  The Draeger Pac III field instrument 
will be set to alarm at 0.05 ppm PH3.  At any point during the perimeter surface scan, if the 
Draeger Pac III alarm goes off, a flag will be placed at that point and the perimeter surface scan 
will continue.  Once the perimeter scan is completed on that pond, each flagged area will be 
investigated in an attempt to determine the source of the PH3 (e.g., if the PH3 is releasing from 
the surface or some appurtenance such as a TMP).   


If monitoring at any location during the perimeter surface scan detects PH3, then measurement 
of PH3 over the entire RCRA Pond cap surface will be performed during that sampling period to 
determine any release of PH3 through the cap surface.  This sampling would be performed per 
the procedure provided in Section 2.3 of this Plan.  The sample train would involve the same 
sampling train as specified above for pond perimeter surface scans, using a Draeger Pac III field 
instrument (0-20 ppm range).  This sampling would be performed on each RCRA cap surface 
under the same meteorological parameters as for the perimeter surface scan (i.e., no 
precipitation, no snow accumulation, and average wind speeds less than 10 mph).  The pond cap 
surface would be divided into approximate 1-acre cells that would each be scanned individually.  
Data will be recorded every 1 minute during the pond cap surface scan.  The Draeger Pac III 
field instrument will be set to alarm at 0.05 ppm PH3.  At any point during the pond cap surface 
scan, if the Draeger Pac III alarm goes off, a flag will be placed at that point and the pond cap 
surface scan will continue.  Once the pond cap surface scan is completed in that sampling cell, 
each flagged area will be investigated in an attempt to determine the source of the PH3 (e.g., if 
the PH3 is releasing from the surface or some appurtenance, such as a TMP). 


In addition, during either the pond perimeter surface scan or pond cap surface scan, if PH3 is 
detected at the action level of 0.05 ppm PH3, then a step-out investigation will be performed at 
the nearest, adjacent low-lying area to determine if PH3 is accumulating in the near-by low-lying 
area per the procedure provided in Section 2.5 of this Plan.   


As indicated in the RCRA Pond Area Work Rules, individuals (or groups) performing RCRA 
pond perimeter or cap surface scanning will be equipped with an industrial hygiene PH3 
monitor, set to alarm at 0.3 ppm and 1.0 ppm.  Prior to beginning a RCRA pond surface scan, a 
measurement of PH3 in the breathing level (4 to 5 feet above the ground surface) will be taken 
and recorded.  Any industrial hygiene alarm of 0.3 ppm PH3 in air (indicating PH3 
concentrations in air of 0.3 to 0.99 ppm) that occurs, will trigger an investigation of the source, 
extent (including monitoring of adjacent low-lying areas), and potential corrective action 
provided that these measures can be safely performed.  Any air monitoring reading of 1.0 ppm 
PH3 or greater in air will also trigger an immediate (within 15 minutes of such reading) 
additional round of fenceline monitoring at facility boundary monitoring sites 1 through 9, 
following procedures as provided in the Air Monitoring Plan – Part II - Facility Boundary 
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Monitoring Plan.  Note that for RCRA pond surface monitoring, additional fenceline monitoring 
is not triggered solely by surface scan monitoring results (at 1 to 2 inches above the surface), but 
by an air monitoring reading of 1.0 ppm PH3 or greater in air, e.g., an industrial hygiene 
monitoring result of 1.0 ppm PH3 or greater.   


Perimeter surface scan monitoring results (and any follow-up investigation or monitoring results) 
will be reported in the weekly UAO report.   


1.2.2 MONITORING PH3 AT RCRA POND APPURTENANCES 


1.2.2.1  Description 


Task 1 of the UAO SOW also requires periodic monitoring of the RCRA ponds for releases of 
PH3 to air from around any cap “appurtenances.”  The historical industrial hygiene monitoring 
that FMC has performed at the ponds indicates that TMPs have been a primary source of PH3 
release to air.  This is consistent with the fact that the TMPs are a direct conduit from the pond 
waste zone to the surface.  This led to an FMC-initiated program to seal TMPs, as described in a 
letter from FMC to EPA dated August 22, 2008.  These improvements to the TMP design have 
greatly reduced or eliminated PH3 releases from the TMPs.  Other RCRA pond cap 
appurtenances that have been identified as potential PH3 release points to air include: 


• ET Cap Drainage Sumps; 
• LCDRS Collection Sumps; 
• Instrument Panels; 
• Perimeter Piping Standpipes; and 
• Any other cap appurtenance that is subsequently identified and EPA requires to be 


monitored. 
 
The specific approach for PH3 measurements at each of these appurtenances is discussed below 
and summarized in Table 1.0. 


• TMP Enclosures –Temperature monitoring points (TMPs) were incorporated into the cap 
design to monitor temperature in the area beneath the cap and just above the process 
wastes.  Table 1.0 shows the number of TMPs for each of the RCRA ponds.  The steel 
TMP casings are sealed to the cap geosynthetic composite barrier via a boot.  An 
unsealed ¾-inch pipe, however, runs from the surface of the cap to the bottom of the 
TMP casing to provide a conduit for removal of the temperature probe.  This conduit 
piping was not sealed and has provided a direct path for gases from the sediments to the 
surface.  Actions have since been taken to “seal” the TMPs at the surface to 
reduce/eliminate PH3 releases from these points.  Each TMP is enclosed within a metal 
enclosure box to protect the TMP well-head. 


• ET Cap Drainage Sumps – Monitoring of any water that percolates from the cap surface 
through the ET caps at Ponds 8S, 11S, 12S, 13S, 14S, 15S, 16S and 18 Cell A was 
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established as part of the RCRA post-closure monitoring to evaluate ET cap performance.  
Any ET cap drainage water is collected by means of a collection pipe encircling the pond 
cap perimeter, above the HDPE cap liner.  This collection pipe discharges to one or more 
ET cap drainage sump(s) at each pond.  Table 1.0 shows the number of ET cap drainage 
sumps at each of the RCRA ponds.  Experience at Pond 15S has shown that one of the 
ET cap drainage sumps at that pond can accumulate PH3. 


• LCDRS Collection Sumps - Monitoring of leachate that collects between pond liners at 
Ponds 8E, 9E, 15S, 16S, 17, and 18 Cell A was established as part of the RCRA post-
closure monitoring to evaluate performance of the pond double-liner system.  A leachate 
collection, discharge, and recovery system (LCDRS) is used to capture any leachate 
passing through the top pond liner and direct it to leachate collection piping that is 
installed between the two liners.  This leachate collection piping discharges to one or 
more LCDRS sump(s) at each pond.  Table 1.0 shows the number of LCDRS sumps at 
each of the RCRA ponds.  To date, LCDRS sumps have not been known to accumulate 
PH3. 


• Instrument Panels – Each RCRA pond has one or more instrument panels that house 
motor control stations, temperature and pressure monitoring instrumentation, and alarm 
systems.  The instrument panel at Pond 15S that houses the TMP instrumentation has 
been identified as an enclosure where PH3 can accumulate.  This is likely due to the fact 
that this instrument panel is connected to the TMPs by means of electrical conduit that 
contains the wiring from the Pond 15S TMP temperature transducers.  This creates a 
direct pathway from the TMPs to the instrument panel.  Gas-tight fittings have been 
installed on this instrument panel to prevent the transport of pond gas to the instrument 
panel.  Table 1.0 shows the number of instrument panels for each of the RCRA ponds. 


• Perimeter Piping Standpipes – Each of the RCRA pond cover systems is equipped with 
perforated perimeter piping installed immediately under the GCL/HDPE cap liner.  As 
specified in the RCRA closure plans, this perimeter piping was installed both to measure 
gas pressure under the cap and to serve as a contingent gas extraction system.  Each of 
the perimeter piping systems has one or more standpipes that exit to the surface outside 
of the cap HDPE anchor trench.  While PH3 has not been known to release to the air 
from the standpipes, the standpipe does create a direct pathway from under the cap to the 
surface.  Table 1.0 shows the number of standpipes for each of the RCRA ponds.   


1.2.2.2  Monitoring Rationale 


As described above, each of the RCRA pond appurtenances creates a potential pathway of pond 
gas to the surface, although PH3 releases have not been observed at all of these appurtenances.  
Monitoring for PH3 at RCRA pond appurtenances includes the following: 
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• Leak detection – monitoring around the appurtenance at a distance of approximately 1 to 
2 inches from potential leakage points.   


• Air monitoring – monitoring around the appurtenance at a distance of approximately 12 
inches to determine whether, and to what extent, PH3 has been released to the air. 


Note that leak detection monitoring resulting in a PH3 measurement at 1.0 ppm or above does 
not constitute an exceedance of the performance objectives as established in Section II.1 the 
RCRA Pond UAO SOW.  This performance objective states that “At a minimum, for a period of 
one year, concentrations of PH3 release to the air by the pond must not exceed 1.0 ppm…”  In an 
August 26, 2010 letter, EPA clarified the position that for purposes of measuring and 
maintaining this performance objective, air monitoring would be used (i.e., the 12-inch 
measurement), not leak detection monitoring (i.e., the 1 to 2 inch measurement). 


1.2.2.3  Monitoring Approach 


Measurement of PH3 in the air around each RCRA pond appurtenance will be performed to 
monitor for potential releases of PH3 from the appurtenance to the air.  The sampling approach is 
similar for all air monitoring around appurtenances, with minor differences for each 
appurtenance to account for the differences in their physical size and shape.  Each appurtenance 
is monitored for leaks (at a distance of approximately 1 to 2 inches) and for observable releases 
to the air (at a distance of approximately 12 inches).  The number of each type of appurtenance 
monitored at each RCRA pond is presented in Table 1.0.  This approach is based upon a written 
procedure as presented in the SRI Field Modification #15 and the associated Field Sampling Plan 
for sampling around TMPs.  The specific field sampling procedures are presented in Section 2.4 
of this Plan.  In general, the monitoring involves: 


• Leak detection – monitoring around the appurtenance using the Draeger Pac III field 
instrument (0-20 ppm range) at a distance of approximately 1 to 2 inches from obvious 
potential leakage points, including but not limited to: 


o TMP enclosures - Monitoring is performed around the outside perimeter of the TMP 
enclosure lid, TMP base, and all openings.   
 


o ET cap drainage sumps - Monitoring is performed around the outside perimeter of the 
sump enclosure lid, inspection lid, and sump overflow.   
 


o LCDRS sumps - Monitoring is performed around the outside perimeter of the sump 
enclosure lid, inspection lid, and sump overflow.   


 
o Instrument panels - Monitoring is performed around the outside perimeter of the 


instrument panel enclosure door seal and conduit connections. 
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o Perimeter piping standpipes - Monitoring is performed around the outside base of the 
perimeter piping standpipe and around valves and flanges. 


 
• Air monitoring – monitoring is performed around the appurtenance using the Draeger Pac 


III field instrument (0-20 ppm range) at a distance of approximately 12 inches to 
determine whether and to what extent they become PH3 release points to air, including 
but not limited to: 


o TMP enclosures – Monitoring is performed horizontally around the outside perimeter 
of the TMP enclosure, at elevations of 6 inches above the cap surface and at the top of 
the TMP enclosure.   
 


o ET cap drainage sumps - Monitoring is performed horizontally around the outside 
perimeter of the sump enclosure lid, at the elevation of the sump lid contact point.   


 
o LCDRS collection sumps - Monitoring is performed horizontally around the outside 


perimeter of the sump enclosure lid, at the elevation of the sump lid contact point.   
 


o Instrument panels - Monitoring is performed vertically around the outside perimeter 
of the instrument panel enclosure door seal.   


 
o Perimeter piping standpipes - Monitoring is performed horizontally around the 


outside base of the perimeter piping standpipe, at the elevation of approximately 6 
inches above the ground surface.   


 
 


For RCRA Ponds 8E, 15S, 17 and 18 Cell A, this cap appurtenance monitoring will initially be 
performed on a monthly basis.  After twelve (12) consecutive months of appurtenance 
monitoring, if any of these ponds have no detections at or above 0.05 ppm of PH3 at any 
appurtenance, the monitoring frequency for that pond will reduce to quarterly.  After four (4) 
consecutive quarters of appurtenance monitoring, if any of these ponds have no detections of 
PH3 at or above 0.05 ppm of PH3 at any appurtenance, frequency will be reduced to annually for 
that pond.  After four (4) consecutive years of no detections, pond appurtenance monitoring may 
be discontinued on that pond.   


For RCRA Ponds 9E, 8S, and Phase IV, this cap appurtenance monitoring will initially be 
performed on a quarterly basis.  After four (4) consecutive quarters of appurtenance monitoring, 
if any of these ponds have no detections of PH3 at or above 0.05 ppm of PH3 at any 
appurtenance, frequency will be reduced to annually on that pond.  After four (4) consecutive 
years of no detections, cap appurtenance monitoring may be discontinued on that pond.     


For Pond 16S, this appurtenance air monitoring will initially be performed on a quarterly basis.  
However, if and when the perimeter piping PH3 concentration at Pond 16S reaches 2,000 ppm 
(as measured monthly pursuant to the RCRA Pond Phosphine Assessment Study Work Plan – 
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November 2010), the appurtenance air monitoring frequency will increase to monthly.  Similar to 
Ponds 8E, 15S, 17 and 18 Cell A, after twelve (12) consecutive months of appurtenance 
monitoring at Pond 16S, the monitoring frequency will be reduced to quarterly provided that 
there are no detections of PH3 at or above 0.05 ppm at the cap appurtenances.  After four (4) 
consecutive quarters of cap appurtenance monitoring at Pond 16S, if there are no PH3 detections 
at or above 0.05 ppm of PH3, this monitoring frequency will be reduced to annually for Pond 
16S.  After four (4) consecutive years of no detections, cap appurtenance monitoring may be 
discontinued at Pond 16S.   


As indicated in the RCRA Pond Area Work Rules, individuals (or groups) performing RCRA 
pond appurtenance monitoring will be equipped with an industrial hygiene PH3 monitor, set to 
alarm at 0.3 ppm and 1.0 ppm.  Prior to beginning a RCRA pond appurtenance monitoring, a 
measurement of PH3 in the breathing level (4 to 5 feet above the ground surface) will be taken 
and recorded.  Any industrial hygiene alarm of 0.3 ppm PH3 in air (indicating PH3 
concentrations in air of 0.3 to 0.99 ppm) that occurs, will trigger an investigation of the source, 
extent (including monitoring of adjacent low-lying areas), and potential corrective action 
provided that these measures can be safely performed.  Any air monitoring reading of 1.0 ppm 
PH3 or greater in air will also trigger an immediate (within 15 minutes of such reading) 
additional round of fenceline monitoring at facility boundary monitoring sites 1 through 9, 
following procedures as provided in the Air Monitoring Plan – Part II - Facility Boundary 
Monitoring Plan.  Note that for RCRA pond appurtenance monitoring, additional fenceline 
monitoring is not triggered solely by leak detection results (at 1 to 2 inches from the 
appurtenance) that show 1.0 ppm PH3 or greater.   


RCRA pond appurtenance monitoring results (and any follow-up investigation or monitoring 
results) will be reported in the weekly UAO report.   


1.3 RCRA POND AIR RELEASE MONITORING - IMPLEMENTATION SCHEDULE 


The schedule for implementing the RCRA pond air monitoring is as follows: 


• Extensive PH3 monitoring was performed at the site in July and August 2010, 
incorporating most of the monitoring points included in this framework (and many more), 
pursuant to the additional work provisions of the CERCLA SRI/SFS Administrative 
Order on Consent. During the week of July 12, 2010, FMC commenced the site-wide gas 
assessment sampling in accordance with SRI Field Modification #15, which EPA 
approved on July 9, 2010.  FMC completed this monitoring on August 10, 2010.  FMC 
reported the field results to EPA on a weekly basis during the sampling.  On October 5, 
2010, FMC submitted a draft Site-Wide Gas Assessment Report.  Following resolution of 
agency comments on the draft, FMC submitted the revised Site-Wide Gas Assessment 
Report, Final - December 2010 to EPA on December 14, 2010. 
 


• Air monitoring as proposed in this Plan began in October 2010. 
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1.4 RCRA POND AIR MONITORING PROJECT ORGANIZATION 


The key personnel associated with the performance of the requirements of this RCRA Pond Air 
Monitoring Plan and associated responsibilities are presented in the following subsections. 


1.4.1 EPA ON-SCENE COORDINATOR 


The EPA On-Scene Coordinator, as specified in the UAO, is Mr. Greg Weigel, of the Emergency 
Response Unit, Office of Environmental Cleanup, EPA Region 10.   


1.4.2 FMC REMEDIATION DIRECTOR 


The FMC Remediation Director, Ms. Barbara Ritchie, is responsible for overall program 
implementation, quality and reporting.  The Remediation Director is responsible for setting up 
and procuring needed services and ensuring that FMC receives the quality and scope of work 
described in the contract documents.  The Remediation Director is the only person with the 
authority to change the scope of the project, which is done through the process of change orders 
and contract modifications. 


1.4.3 MWH PROJECT COORDINATOR 


The Project Coordinator will perform overall monitoring oversight of the project.  The Project 
Coordinator will interact and communicate directly with the field personnel and the FMC 
Remediation Director on a regular basis during site monitoring to ensure that the requirements of 
this Plan are met and that regulatory issues relating to the UAO are addressed.  The Project 
Coordinator will be Marc Bowman with MWH. 


1.4.4 FIELD MONITORING, DATA ACQUISITION, AND REPORTING COORDINATOR 


The field monitoring team will be provided by A&E Engineering with Mr. Al Lam as the Field 
Monitoring, Data Acquisition and Reporting Coordinator.  Mr. Lam will provide supervision, 
training, data management and reporting for RCRA pond air monitoring (except for facility 
boundary air monitoring that will be addressed in a separate FSP).   


1.4.5 HEALTH AND SAFETY MANAGER 


The Health and Safety Manager (HSM) has overall responsibility for implementation and 
maintenance of the project Health and Safety Plan.  The HSM is responsible for monitoring and 
assessing hazardous/unsafe situations, developing measures to assure personnel safety, 
maintaining the emergency response organization and equipment per the RCRA Contingency 
Plan, performing job planning safety analyses (JPSA) on job tasks, and training of employees 
commensurate with their responsibilities.  The HSM is also responsible to ensure that any unsafe 
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actions or conditions are corrected in a timely manner.  The Health and Safety Manager is Mark 
Smith. 


1.4.6 MONITORING TECHNICIANS 


The Monitoring Technicians are responsible for performance of the monitoring and recording the 
results as detailed in this plan 


1.5 DOCUMENT ORGANIZATION 


The remainder of this Plan consists of the following sections: 


 
• Section 2.0 RCRA Pond Air Monitoring Field Sampling Plan.  Includes the 


procedures for performing the RCRA pond air monitoring. 
 


• Section 3.0 Quality Assurance Project Plan.   
 


• Section 4.0 References. 
 


• Appendix A EPA comments and revisions dated August 26, 2010, to the RCRA Pond 
UAO Air Monitoring Plan Sampling Framework and FMC response to EPA comments 
and revisions. 


  
• Appendix B  EPA draft comments dated October 20, 2010 on the complete RCRA 


Pond UAO Air Monitoring Plan and FMC draft responses to the EPA comments dated 
October 22, 2010.  EPA contingent approval and required revisions to the Pond UAO Air 
Monitoring Plan and FMC response to those required revisions.   
 


• Appendix C Draeger Pac III Instructions for Use (“Users Manual”), Draeger 
specifications for the DraegerSensor® XS Hydride sensor and KW Draeger Pac III 
Phosphine Monitor Calibration Procedure 
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Table 1.1 (Page 1 of 2) 
RCRA Pond Air Release Monitoring Sampling Summary 


RCRA Pond UAO - Statement of Work – Task 1 
FMC Corporation – Pocatello, Idaho 


 
 Pond Cap Perimeter Surface Scan Cap Surface Scan TMP Enclosures ET Cap Drainage and LCDRS Sumps Instrument Panels Perimeter Piping Standpipes 


No. of Locations Pond 8E 1,725 feet long by 6 feet wide 4.1 acres = 4 sampling cells 4 TMP Enclosures 0 ET Cap Drainage Sumps 
1 LCDRS Sump 


1 Instrument Panel 1 Standpipe 


Pond 9E 3,520 feet long by 6 feet wide 12.9 acres = 13 sampling cells 10 TMP Enclosures 0 ET Cap Drainage Sumps 
6 LCDRS Sumps 


1 Instrument Panel 1 Standpipe 


Pond 8S 1,550 feet long by 6 feet wide 3.2 acres = 3 sampling cells 4 TMP Enclosures 2 ET Cap Drainage Sumps 
0 LCDRS Sumps 


3 Instrument Panels 1 Standpipe 


Phase IV 2,970 feet long by 6 feet wide 8.9 acres = 9 sampling cells 13 TMP Enclosures 4 ET Cap Drainage Sumps 
0 LCDRS Sumps 


5 Instrument Panels 4 Standpipes 


Pond 15S 3,080 feet long by 6 feet wide 9.4 acres = 9 sampling cells 10 TMP Enclosures 2 ET Cap Drainage Sumps 
4 LCDRS Sumps 


3 Instrument Panels 2 Standpipes 


Pond 16S 2,850 feet long by 6 feet wide 10.2 acres = 10 sampling cells 8 TMP Enclosures 2 ET Cap Drainage Sumps 
2 LCDRS Sumps 


1 Instrument Panel 4 Standpipes 


Pond 17 2,300 feet long by 6 feet wide 9.0 acres = 9 sampling cells 6 TMP Enclosures 0 ET Cap Drainage Sumps 
1 LCDRS Sump 


1 Instrument Panel 5 Standpipes 


Pond 18 A 2,250 feet long by 6 feet wide 3.8 acres = 4 sampling cells 3 TMP Enclosures 2 ET Cap Drainage Sumps 
1 LCDRS Sump 


3 Instrument Panels 2 Standpipes 


Measurement Location Pond perimeter from anchor trench to 
approximate 6 feet outside anchor trench.  1 to 2 


inches ags. 


Over cap surface inside cap 
anchor trench. 


Air Monitoring: Twelve inches 
outside perimeter of appurtenance.  


 
Leak Monitoring: 1-2 inches from 


potential leakage points.  


Air Monitoring: Twelve inches outside 
perimeter of appurtenance.  


 
Leak Monitoring: 1-2 inches from 


potential leakage points 


Air Monitoring: Twelve inches 
outside perimeter of appurtenance.  


 
Leak Monitoring: 1-2 inches from 


potential leakage points 


Air Monitoring: Twelve inches 
outside perimeter of appurtenance. 


 
Leak Monitoring: 1-2 inches from 


potential leakage points 
Frequency/Schedule Monthly on Ponds 8E, 15S, 17, and 18A.1  


Quarterly on Ponds 9E, 8S, 16S, and  
Phase IV.2, 3 


Sampled only when monthly or 
quarterly cap perimeter surface 


scan measurement exceeds alarm 
point of 0.05 ppm.  


Monthly on Ponds 8E, 15S, 17, and 
18A.1   


Quarterly on Ponds 9E, 8S, 16S, and 
Phase IV.2, 3 


Monthly on Ponds 8E, 15S, 17, and 
18A.1   


Quarterly on Ponds 9E, 8S, 16S, and 
Phase IV.2, 3 


Monthly on Ponds 8E, 15S, 17, and 
18A.1   


Quarterly on Ponds 9E, 8S, 16S, and 
Phase IV.2, 3 


Monthly on Ponds 8E, 15S, 17, 
and 18A.1   


Quarterly on Ponds 9E, 8S, 16S, 
and Phase IV.2, 3 


Procedure Section 2.2 of the RCRA Pond UAO Air 
Monitoring Plan – Part I 


Section 2.3 of the RCRA Pond 
UAO Air Monitoring  


Plan – Part I 


Section 2.4 of the RCRA Pond UAO 
Air Monitoring Plan – Part I 


Section 2.4 of the RCRA Pond UAO Air 
Monitoring Plan – Part I 


Section 2.4 of the RCRA Pond UAO 
Air Monitoring Plan – Part I 


Section 2.4 of the RCRA Pond 
UAO Air Monitoring Plan – Part I 


Restrictions/Limitations 4 Dependent on surface and weather conditions. 5 Dependent on surface and 
weather conditions. 5 


None None None  None 


Related Figures Figures 2-1  through 2-8 Figures 2-1  through 2-8 Figures 2-1  through 2-8 Figures 2-1  through 2-8 Figures 2-1  through 2-8 Figures 2-1  through 2-8 
Measurement Method Draeger Pac III Field Instrument 


0-20 ppm range 
Draeger Pac III Field Instrument 


0-20 ppm range 
Draeger Pac III Field Instrument 


0-20 ppm range 
Draeger Pac III Field Instrument 


0-20 ppm range 
Draeger Pac III Field Instrument 


0-20 ppm range 
Draeger Pac III Field Instrument 


0-20 ppm range 


QAPP Section 3.0 of the RCRA Pond UAO Air 
Monitoring Plan – Part I 


Section 3.0 of the RCRA Pond 
UAO Air Monitoring  


Plan – Part I 


Section 3.0 of the RCRA Pond UAO 
Air Monitoring Plan – Part I 


Section 3.0 of the RCRA Pond UAO Air 
Monitoring Plan – Part I 


Section 3.0 of the RCRA Pond UAO 
Air Monitoring Plan – Part I 


Section 3.0 of the RCRA Pond 
UAO Air Monitoring Plan – Part I 


Action Limit(s) 4 0.05 ppm PH3 or greater. 0.05 ppm PH3 or greater. Air Monitoring:  
0.3 ppm 


 


 Air Monitoring: 0.3 ppm Air Monitoring: 0.3 ppm Air Monitoring: 0.3 ppm 


Actions 1) Flag and investigate potential source and 
extent. 


2) Perform cap surface monitoring on the entire 
RCRA cap. 


Flag and investigate potential 
source and extent. 


 


Investigate to determine source and 
perform maintenance as required. 


Perform Low-Lying Area sampling. 


Investigate to determine source and 
perform maintenance as required. 


Perform Low-Lying Area sampling. 


Investigate to determine source and 
perform maintenance as required. 


Perform Low-Lying Area sampling. 


Investigate to determine source and 
perform maintenance as required. 


Perform Low-Lying Area 
sampling. 


Reporting All cap perimeter surface scan monitoring 
results will be reported weekly/monthly per 


Task 3 of the SOW. 
 


All cap surface scan monitoring 
results will be reported 


weekly/monthly per Task 3 of the 
SOW. 


 


All TMP enclosure monitoring 
results will be reported 


weekly/monthly per Task 3 of the 
SOW. 


 


All sump monitoring results will be 
reported weekly/monthly per Task 3 of 


the SOW. 
 


All instrument panel monitoring 
results will be reported 


weekly/monthly per Task 3 of the 
SOW. 


 


All perimeter piping standpipe 
monitoring will be reported 


weekly/monthly per Task 3 of the 
SOW. 


 
  







 
Table 1.1 – Notes (Page 2 of 2) 


RCRA Pond Air Monitoring Plan Sampling Summary 
RCRA Pond UAO - Statement of Work – Task 1 


FMC Corporation – Pocatello, Idaho 
 
 
1 For RCRA Ponds 8E, 15S, 17, and 18a, this monitoring will initially be performed on a monthly basis.  If twelve (12) consecutive months of monitoring is achieved at any of these ponds with no detections at or above 0.05 ppm PH3, the monitoring frequency will reduce to 
quarterly at that pond.  After four (4) consecutive quarters of monitoring, if any of these ponds have no detections of PH3 at or above 0.05 ppm of PH3, frequency will be reduced to annually for that pond.  After four (4) consecutive years of no PH3 detections, monitoring may 
be discontinued on that pond.   
 
2 For RCRA Ponds 9E, 8S, and Phase IV, this monitoring will initially be performed on a quarterly basis.  After four (4) consecutive quarters of monitoring, if any of these ponds have no detections at or above 0.05 ppm of PH3, frequency will be reduced to annually for that 
pond.  After four (4) consecutive years of no PH3 detections, monitoring may be discontinued on that pond.   


3 For Pond 16S, this monitoring would initially be performed quarterly.  If and when the perimeter piping PH3 concentration at Pond 16S reaches 2,000 ppm (as measured monthly pursuant to the RCRA Pond Phosphine Assessment Study Work Plan – November 2010), the 
monitoring frequency will increase to monthly.  If twelve (12) consecutive months of monitoring is achieved at Pond 16S with no detections at or above 0.05 ppm PH3, the monitoring frequency will reduce to quarterly.  After four (4) consecutive quarters of monitoring at 
Pond 16S, if there are no detections of PH3 at or above 0.05 ppm of PH3, frequency will be reduced to annually for that pond.  After four (4) consecutive years of no PH3 detections at Pond 16S, monitoring may be discontinued.   
 


4 The RCRA Pond Area Work Rules require that employees immediately relocate from a work area if PH3 concentrations in the working area reach or exceed 1.0 ppm.  Sampling will be conducted only if conformance to these work rules can be achieved. 
 
5 Surface scans require specific surface and weather conditions be met.  The surface scanning will not be performed 1) during rain or snow, 2) during average wind speeds > 10 mph or gusts > 15 mph, or 3) snow or water on the surface.  Sampling will be rescheduled 
     as soon as practicable, but may be postponed until the next quarter, e.g., long duration snow cover. 
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Section 2.0  
RCRA POND AIR RELEASE MONITORING  
FIELD SAMPLING PLAN 
 
This section describes the field activities associated with the RCRA pond monitoring PH3 
releases to air (excluding the facility boundary air monitoring) as required under Task 1 – Air 
Monitoring Plan as specified in Appendix A – SOW to the RCRA Pond UAO.  This FSP and 
associated QAPP (see Section 3.0) comprise the Sampling and Analysis Plan (SAP) for RCRA 
pond air monitoring.  This FSP includes:  1) the field monitoring procedures; 2) 
sampling/monitoring locations and rationale; 3) sampling/monitoring equipment and procedures; 
and 4) sample frequency, designation, and analysis (where applicable).  
 
2.1 DATA QUALITY OBJECTIVES 


The overall objective of the RCRA pond air release monitoring is to determine the nature and 
extent of any release of PH3 at and around the RCRA ponds at levels that may endanger public 
health.  The scope of this FSP includes monitoring at all closed RCRA ponds.  The specific 
DQOs for the RCRA pond air monitoring program are presented in Table 3-1 of the associated 
QAPP as included in Section 3.0 of this Plan.  
 
2.2 RCRA POND PERIMETER SURFACE AIR MONITORING PROCEDURES 


RCRA pond perimeter surface scan monitoring will be performed at RCRA Ponds 8E, 9E, 8S, 
Phase IV Ponds, 15S, 16S, 17 and 18 Cell A for PH3 only.  For all surface scan sampling, the 
PH3 measurement will be made using the Draeger Pac III field instrument (0 to 20 ppm 
measurement range).  For RCRA Ponds 8E, 15S, 17, and 18 Cell A, cap perimeter surface 
monitoring will be performed at the pond perimeters on a monthly basis, provided that required 
weather conditions allow such monitoring during the month.  After twelve (12) consecutive 
months of cap perimeter surface monitoring, the monitoring frequency for a given pond will be 
reduced to quarterly provided that pond had no detections of PH3 at or above 0.05 ppm at the 
cap perimeter surface.  After four (4) consecutive quarters of cap perimeter surface monitoring, if 
any of those ponds have no detections at or above 0.05 ppm of PH3 at the cap perimeter surface, 
this monitoring frequency will be reduced to annually for that pond.  After four (4) consecutive 
years of no detections, cap perimeter monitoring may be discontinued at that pond.   


For RCRA Ponds 9E, 8S, and Phase IV, this cap perimeter surface monitoring will initially be 
performed on a quarterly basis.  After four (4) consecutive quarters of cap perimeter surface 
monitoring, if any of those ponds have no detections at or above 0.05 ppm of PH3 at the cap 
perimeter surface, this monitoring frequency will be reduced to annually.  After four (4) 
consecutive years with no PH3 detections, cap perimeter monitoring may be discontinued at that 
pond. 
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For Pond 16S, this cap perimeter surface monitoring will initially be performed on a quarterly 
basis.  However, if and when the perimeter piping PH3 concentration at Pond 16S reaches 2,000 
ppm (as measured monthly pursuant to the RCRA Pond Phosphine Assessment Study Work Plan 
– November 20101), the cap perimeter surface monitoring frequency will increase to monthly.  
As with other ponds, monthly cap perimeter surface monitoring would be performed provided 
that required weather conditions allow such monitoring during the month.  Similar to Ponds 8E, 
15S, 17 and 18 Cell A, after twelve (12) consecutive months of cap perimeter surface monitoring 
at Pond 16S, the monitoring frequency will be reduced to quarterly provided that there are no 
detections of PH3 at or above 0.05 ppm at the cap perimeter surface.  After four (4) consecutive 
quarters of cap perimeter surface monitoring at Pond 16S, if there are no PH3 detections at or 
above 0.05 ppm of PH3 at the cap perimeter surface, this monitoring frequency will be reduced 
to annually on Pond 16S.  After four (4) consecutive years of no detections, cap perimeter 
monitoring may be discontinued Pond 16S.   


Each of the pond perimeter surface scanning areas will be sampled as a single sampling “cell.”  
The approximate lineal distance for scanning at each RCRA pond is as follows: 


• Pond 8E = 1,725 feet (see Figure 2-1);  
• Pond 9E = 3,520 feet (see Figure 2-2); 
• Pond 8S = 1,550 feet (see Figure 2-3); 
• Phase IV Ponds = 2,970 feet (see Figure 2-4) 
• Pond 15S = 3,080 feet (see Figure 2-5)  
• Pond 16S = 2,850 feet (see Figure 2-6) 
• Pond 17 = 2,300 feet (see Figure 2-7) 
• Pond 18 Cell A = 2,250 feet (see Figure 2-8) 


 
The walking path for the pond perimeter surface scan will be completed in one pass conducted 
approximately 3 feet outside the cap anchor trench.   


All surface scanning will only be performed during certain meteorological conditions.  The 
surface scanning will not be performed if any of the following meteorological conditions are 
encountered: 


• Rain, snow or other precipitation, based upon local observation; 
• Average wind speeds greater than 10 miles per hour, based upon a hand-held anemometer 


reading; 
• Instantaneous wind speed greater than 15 miles per hour, based upon a hand-held 


anemometer reading; 
• Snow cover or surface water accumulation (ponding), based upon local observation. 


                                                           
1 The RCRA Pond Phosphine Assessment Study Work Plan was submitted to EPA for review and comment on 
November 1, 2010.  While this Work Plan has not been approved by EPA, FMC began monitoring pursuant to the 
provisions of this Work Plan in December 2010, including monthly monitoring of Pond 16S perimeter piping PH3 
concentrations. 
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These meteorological conditions will be recorded prior to start of the perimeter surface scan. 


The perimeter surface scanning will be conducted with an integrated sampler, which is a portable 
self-contained unit that consists of a stainless steel sampling probe, rotometer, battery-powered 
sampling pump, and a warmed-up, properly calibrated Draeger Pac III single field instrument (0 
to 20 ppm range version).  The integrated sampler is depicted on Figure 2-9.  Draeger Pac III 
field instrument standard operating procedures (SOPs), instructions, and calibration procedures 
are included in Appendix C.  The Draeger Pac III monitor will be calibrated every 14 days per 
these procedures.  While sampling, the probe will be held approximately 1 to 2 inches above the 
ground surface to the extent practicable given surface vegetation and irregularities.  While 
walking each transect at a normal walking pace (2 to 3 miles per hour), the collection probe inlet 
will be steadily moved in a horizontal sweeping motion, from side-to-side to extend the width of 
the collection path to approximately 5 to 6 feet.  The sampler flow rate will be set at 
approximately 500 cubic centimeters per minute as recommended by the manufacturer of the 
Draeger Pac III field instrument. 


The Draeger Pac III field instrument low-level alarm used for the perimeter surface scan will be 
set to alarm at 0.05 ppm and the high-level alarm will be set to alarm at 1.0 ppm.  The Draeger 
Pac III field instrument output will be recorded at least once per minute during the surface scan 
and at any point that the low- or high-level alarm is triggered.  If either Draeger Pac III alarm is 
triggered during the perimeter surface scan, the entire pond cap surface for that RCRA pond will 
also undergo a surface scan as described in Section 2.3 and a step-out investigation at the nearest, 
adjacent low-lying area per the procedure provided in Section 2.5 of this Plan.   


While walking each perimeter area, the Draeger Pac III field instrument will be used to identify 
“hot spots” where PH3 gas may be releasing through the surface.  If either Draeger Pac III alarm 
sounds, the reading will be logged and the location will be marked with a flag so that further 
investigation can be conducted in that area, if warranted, to identify potential leak sources or 
locations.  Once the pond perimeter sampling area scan is completed, each flagged hot-spot will 
be investigated further in an attempt to locate the exact source area of the PH3.  The location of 
each flagged “hot spot” will be determined (by GPS) and recorded.   


As indicated in the RCRA Pond Area Work Rules, individuals (or groups) performing RCRA 
pond perimeter scanning will be equipped with an industrial hygiene PH3 monitor, set to alarm 
at 0.3 ppm and 1.0 ppm.  Prior to beginning a RCRA pond surface scan, a measurement of PH3 
in the breathing level (4 to 5 feet above the ground surface) will be taken and recorded.  Any 
industrial hygiene alarm of 0.3 ppm PH3 in air (indicating PH3 concentrations in air of 0.3 to 
0.99 ppm) that occurs, will trigger an investigation of the source, extent (including monitoring of 
adjacent low-lying areas), and potential corrective action provided that these measures can be 
safely performed.  Any air monitoring reading of 1.0 ppm PH3 or greater in air will also trigger 
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an immediate (within 15 minutes of such reading) additional round of fenceline monitoring at 
facility boundary monitoring sites 1 through 9, following procedures as provided in the Air 
Monitoring Plan – Part II - Facility Boundary Monitoring Plan.  Note that for RCRA pond 
surface scanning, additional fenceline monitoring is not triggered solely by surface scan 
monitoring results (at 1 to 2 inches above the surface), but by an air monitoring reading of 1.0 
ppm PH3 or greater in air, e.g., an industrial hygiene monitoring result of 1.0 ppm PH3 or 
greater.   


Surface scan monitoring results (and any follow-up investigation or monitoring results) will be 
reported in the weekly UAO report.   


2.2.1 RCRA POND PERIMETER SURFACE SCAN SAMPLING PROCEDURE 


The RCRA pond perimeter surface scan sampling procedure is similar for all RCRA ponds as 
described here.   


1. Note that all RCRA ponds are within the RCRA Pond Area and RCRA Pond Area Work 
Rules will apply to all persons entering this area.  Also note, while PH3 is not expected in 
ambient air at these locations, sampling personnel will follow the procedures in the HASP 
and the procedures as outlined in the RCRA Pond Area Work Rules if PH3 is detected at 
the breathing zone.   


2. Ensure that the gas sampling pump has been calibrated that sampling day and the Draeger 
Pac III has been calibrated within the past 14 days.  Also ensure that the Draeger Pac III 
field instrument low-level alarm has been set to 0.05 ppm and the high-level alarm has 
been set to 1.0 ppm. 


3. Pre-determine the pond perimeter walking path at approximately 3 feet outside the anchor 
trench.   


4. Check to ensure that required meteorological conditions are met.  Wind speed will be 
measured prior to the start of the surface scan using a hand-held anemometer.  Record 
wind speed and ambient conditions.  If meteorological conditions are not met, reschedule 
the surface scan.  For ponds scheduled for monthly monitoring, surface scanning will be 
rescheduled within one week.  However, if meteorological conditions cannot be met after 
rescheduling four times, the surface scan will be deferred until the following month.  For 
example, in winter months, snow cover may exist for several weeks during which the 
meteorological conditions could not be met. 


5. Prior to beginning the pond perimeter surface scan, check and record the PH3 
concentration at the breathing zone (approximately 4 to 5 feet above the ground surface).  
In addition, all industrial hygiene PH3 monitor alarms (set at 0.3 ppm and 1.0 ppm) will 
be recorded including the measurement reading and location (by GPS).  For any 
industrial hygiene alarm, an investigation will be performed and documented to 
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determine, if possible, the source of the PH3 causing the alarm, the extent of the PH3 
release (including monitoring of adjacent low-lying areas per the procedure in Section 
2.5), and potential corrective action once those measures can be safely performed.   


6. Hook up the PH3 surface scan sampling train.  The PH3 sampling train consists of the 
stainless steel sampling probe, rotometer, the gas sampling pump, and the Draeger Pac III 
field instrument equipped with the sampling “cap.”   


7. At the start of the first pass walking pattern, turn on the sampling pump (set at 500 
ml/minute flowrate) and Draeger Pac III.   


8. Begin the perimeter surface scan by walking at a normal walking pace (2 to 3 miles per 
hour) at a distance of approximately 3 feet outside the cap anchor trench, move the 
sampling probe inlet steadily in a horizontal sweeping motion, from side-to-side to 
extend the width of the collection path to approximately 5 to 6 feet.  Maintain the probe 
inlet approximately 1 to 2 inches above the ground surface.  The output of the Draeger 
Pac III field instrument will be recorded at least once each minute and any time the alarm 
sounds.  Complete the entire walking pattern for the sample area.  At any point during the 
surface scanning, if the Draeger Pac III alarms, note the level of PH3.  If the level is less 
than 1.0 ppm PH3, mark the spot with a flag and continue the surface scan to completion 
for that area.  If the level is 1.0 ppm or greater PH3, immediately measure the PH3 level 
in the breathing area (4 to 5 feet above ground).  If PH3 in the breathing area is 1.0 ppm 
or greater, move upwind until out of the PH3 (0.5 ppm or less) and follow the procedures 
as outlined in the RCRA Pond Area Work Rules.  Follow the investigation procedure as 
outlined in Step 5 above. 


9. If there were any areas flagged as result of a Draeger Pac III alarm, return to that spot and 
attempt to locate the source of the PH3 using the Draeger Pac III.  Record the information 
found concerning the “hot spot,” including the maximum level of PH3 measured.  In 
addition, conduct monitoring of adjacent low-lying areas per the procedure in Section 
2.5. 


2.3 RCRA POND CAP SURFACE AIR MONITORING PROCEDURES 


RCRA pond cap surface scan monitoring will be performed at RCRA Ponds 8E, 9E, 8S, Phase 
IV Ponds, 15S, 16S, 17 and 18 Cell A for PH3 only if the pond perimeter surface scan results in 
a detection of 0.05 ppm (or higher) PH3 at the surface.  For all surface scan sampling, the PH3 
measurement will be made using the Draeger Pac III field instrument (0 to 20 ppm measurement 
range).   


This pond cap surface scan will use the same procedure as the pond perimeter surface scan, 
except that the pond cap surface will be divided into approximately equal sampling “cells” of 
about one acre each.  Therefore, if triggered, the number of sampling cells for each RCRA pond 
will be the following:   
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• Pond 8E = 4.1 acres = 4 sampling cells 
• Pond 9E = 12.9 acres = 13 sampling cells 
• Pond 8S = 3.2 acres = 3 sampling cells 
• Phase IV Ponds = 8.9 acres = 9 sampling cells 
• Pond 15S = 9.4 acres = 9 sampling cells 
• Pond 16S = 10.1 acres = 10 sampling cells 
• Pond 17 = 9 acres = 9 sampling cells 
• Pond 18 Cell A = 3.8 acres = 4 sampling cells 


 
The walking path for the pond cap surface scan will be completed in two passes within each 
sampling cell.  The second pass will follow a parallel path to the first but be offset by 10 feet to 
provide greater coverage. 


All surface scanning will only be performed if required meteorological conditions exist.  The 
surface scanning will not be performed if any of the following meteorological conditions are 
encountered: 


• Rain, snow or other precipitation, based upon local observation; 
• Average wind speeds greater than 10 miles per hour, based upon a hand-held anemometer 


reading; 
• Instantaneous wind speed greater than 15 miles per hour, based upon a hand-held 


anemometer reading; 
• Snow cover or surface water accumulation (ponding), based upon local observation. 


 
These meteorological conditions will be recorded prior to start of the pond cap surface scan. 


The pond cap surface scanning will be conducted with an integrated sampler, which is a portable 
self-contained unit that consists of a stainless steel sampling probe, rotometer, battery-powered 
sampling pump, and a warmed-up, properly calibrated Draeger Pac III single field instrument (0 
to 20 ppm range version).  The integrated sampler is depicted on Figure 2-9.  Draeger Pac III 
field instrument standard operating procedures (SOPs), instructions, and calibration procedures 
are included in Appendix C.  The Draeger Pac III monitor will be calibrated every 14 days per 
these procedures.  While sampling, the probe will be held approximately 1 to 2 inches above the 
ground surface to the extent practicable given surface vegetation and irregularities.  While 
walking each transect at a normal walking pace (2 to 3 miles per hour), the collection probe inlet 
will be steadily moved in a horizontal sweeping motion, from side-to-side to extend the width of 
the collection path to approximately 3 to 5 feet.  The sampler flow rate will be set at 
approximately 500 cubic centimeters per minute as recommended by the manufacturer of the 
Draeger Pac III field instrument. 


The Draeger Pac III field instrument low-level alarm used for the pond cap surface scan will be 
set to alarm at 0.05ppm and the high-level alarm will be set to alarm at 1.0 ppm.  The Draeger 



HVALDEZ

Highlight



HVALDEZ

Highlight







 


 
RCRA Pond UAO Air Monitoring Plan – Part I  Page 2-7 
Revised January 2011    


Pac III field instrument output will be recorded at least once per minute during the surface scan 
and at any point that the low- or high-level alarm is triggered.  If either Draeger Pac III alarm is 
triggered during the cap surface scan, a step-out investigation at the nearest, adjacent low-lying 
area per the procedure provided in Section 2.5 of this Plan.   


While walking each cap sampling cell, the Draeger Pac III field instrument will be used to 
identify “hot spots” where PH3 gas may be releasing through the surface.  If either Draeger Pac 
III alarm sounds, the reading will be logged and the location will be marked with a flag so that 
further investigation can be conducted in that area, if warranted, to identify potential leak sources 
or locations.  Once the pond cap sampling cell scan is completed, each flagged hot-spot will be 
investigated further in an attempt to locate the exact source area of the PH3.  The location of 
each flagged “hot spot” will be determined (by GPS) and recorded.   


As indicated in the RCRA Pond Area Work Rules, individuals (or groups) performing RCRA 
pond cap surface scanning will be equipped with an industrial hygiene PH3 monitor, set to alarm 
at 0.3 ppm and 1.0 ppm.  Prior to beginning a RCRA pond surface scan, a measurement of PH3 
in the breathing level (4 to 5 feet above the ground surface) will be taken and recorded.  Any 
industrial hygiene alarm of 0.3 ppm PH3 in air (indicating PH3 concentrations in air of 0.3 to 
0.99 ppm) that occurs, will trigger an investigation of the source, extent (including monitoring of 
adjacent low-lying areas), and potential corrective action provided that these measures can be 
safely performed.  Any air monitoring reading of 1.0 ppm PH3 or greater in air will also trigger 
an immediate (within 15 minutes of any evacuation) additional round of fenceline monitoring at 
facility boundary monitoring sites 1 through 9, following procedures as provided in the Air 
Monitoring Plan – Part II - Facility Boundary Monitoring Plan.  Note that for RCRA pond 
surface monitoring, additional fenceline monitoring is not triggered solely by surface scan 
monitoring results (at 1 to 2 inches above the surface) that show 1.0 ppm PH3 or greater.   


Surface scan monitoring results (and any follow-up investigation or monitoring results) will be 
reported in the weekly UAO report.   


2.3.1 RCRA POND CAP SURFACE SCAN SAMPLING PROCEDURE 


The RCRA pond cap surface scan sampling procedure is similar for all RCRA ponds as 
described here.   


1. Note that all RCRA ponds are within the RCRA Pond Area and RCRA Pond Area Work 
Rules will apply to all persons entering this area.  Also note, while PH3 is not expected in 
ambient air at these locations, sampling personnel will follow the procedures in the HASP 
and the procedures as outlined in the RCRA Pond Area Work Rules if PH3 is detected at 
the breathing zone.   
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2. Ensure that the gas sampling pump has been calibrated that sampling day and the Draeger 
Pac III has been calibrated within the past 14 days.  Also ensure that the Draeger Pac III 
field instrument low-level alarm has been set to 0.05 ppm and the high-level alarm has 
been set to 1.0 ppm. 


3. Pre-determine the pond cap sampling cell walking paths. 


4. Check to ensure that required meteorological conditions are met.  Wind speed will be 
measured prior to the start of the surface scan using a hand-held anemometer.  Record 
wind speed and ambient conditions.  If meteorological conditions are not met, reschedule 
the surface scan.  For ponds scheduled for monthly monitoring, surface scanning will be 
rescheduled within one week.  However, if meteorological conditions cannot be met after 
rescheduling four times, the surface scan will be deferred until the following month.  For 
example, in winter months, snow cover may exist for several weeks during which the 
meteorological conditions could not be met. 


5. Prior to beginning the pond cap surface scan, check and record the PH3 concentration at 
the breathing zone (approximately 4 to 5 feet above the ground surface).  In addition, all 
industrial hygiene PH3 monitor alarms (set at 0.3 ppm and 1.0 ppm) will be recorded 
including the measurement reading and location (by GPS).  For any industrial hygiene 
alarm, an investigation will be performed and documented to determine, if possible, the 
source of the PH3 causing the alarm, the extent of the PH3 release (including monitoring 
of adjacent low-lying areas per the procedure in Section 2.5), and potential corrective 
action once those measures can be safely performed.   


6. Hook up the PH3 surface scan sampling train.  The PH3 sampling train consists of the 
stainless steel sampling probe, rotometer, the gas sampling pump, and the Draeger Pac III 
field instrument equipped with the sampling “cap.”   


7. At the start of the first pass walking pattern, turn on the sampling pump (set at 500 
ml/minute flowrate) and Draeger Pac III.   


8. Begin the first pass by walking at a normal walking pace (2 to 3 miles per hour), move 
the sampling probe inlet steadily in a horizontal sweeping motion, from side-to-side to 
extend the width of the collection path to approximately 3 to 5 feet.  Maintain the probe 
inlet approximately 1 to 2 inches above the ground surface.  The output of the Draeger 
Pac III field instrument will be recorded at least once each minute and any time the alarm 
sounds.  Complete the entire walking pattern for the sample area.  At any point during the 
surface scanning, if the Draeger Pac III alarms, note the level of PH3.  If less than 1.0 
ppm PH3, mark the spot with a flag and continue the surface scan to completion for that 
area.  If the level is 1.0 ppm or greater PH3, immediately measure the PH3 level in the 
breathing area (4 to 5 feet above ground).  If PH3 in the breathing area is 1.0 or greater, 
move upwind until out of the PH3 (0.5 ppm or less) and follow the procedures as outlined 
in the RCRA Pond Area Work Rules.  Follow the investigation procedure as outlined in 
Step 5 above. 
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9. After completing the first pass, begin the second pass (offset 10 feet from the first pass 
path).   


10. If there were any areas flagged as result of a Draeger Pac III alarm, return to that spot and 
attempt to locate the source of the PH3 using the Draeger Pac III.  Record the information 
found concerning the “hot spot,” including the maximum level of PH3 measured.  Also 
conduct monitoring of adjacent low-lying areas per the procedure in Section 2.5. 


2.4 RCRA POND APPURTENANCE AIR MONITORING PROCEDURES 


RCRA appurtenance air monitoring will be performed at RCRA Ponds 8E, 9E, 8S, Phase IV 
Ponds, 15S, 16S, 17 and 18 Cell A for PH3.  For RCRA Ponds 8E, 15S, 17 and 18 Cell A, this 
cap appurtenance monitoring will initially be performed on a monthly basis.  After twelve (12) 
consecutive months of appurtenance monitoring, if any of these ponds have no detections at or 
above 0.05 ppm of PH3 at any appurtenance, the monitoring frequency for that pond will reduce 
to quarterly.  After four (4) consecutive quarters of appurtenance monitoring, if any of these 
ponds have no detections of PH3 at or above 0.05 ppm of PH3 at any appurtenance, frequency 
will be reduced to annually for that pond.  After four (4) consecutive years of no PH3 detections, 
pond appurtenance monitoring may be discontinued on that pond.   


For RCRA Ponds 9E, 8S, and Phase IV, this appurtenance monitoring will initially be performed 
on a quarterly basis.  After four (4) consecutive quarters of appurtenance monitoring, if any of 
these ponds have no detections at or above 0.05 ppm of PH3 at any appurtenance, frequency will 
be reduced to annually for that pond.  After four (4) consecutive years of no PH3 detections, cap 
perimeter monitoring may be discontinued on that pond.   


For Pond 16S, this appurtenance air monitoring will initially be performed on a quarterly basis.  
However, if and when the perimeter piping PH3 concentration at Pond 16S reaches 2,000 ppm 
(as measured monthly pursuant to the RCRA Pond Phosphine Assessment Study Work Plan – 
November 2010), the appurtenance air monitoring frequency will increase to monthly.  Similar to 
Ponds 8E, 15S, 17 and 18 Cell A, after twelve (12) consecutive months of appurtenance 
monitoring at Pond 16S, the monitoring frequency will be reduced to quarterly provided that 
there are no detections of PH3 at or above 0.05 ppm at the cap appurtenances.  After four (4) 
consecutive quarters of cap appurtenance monitoring at Pond 16S, if there are no PH3 detections 
at or above 0.05 ppm of PH3, this monitoring frequency will be reduced to annually for Pond 
16S.  After four (4) consecutive years of no detections, cap appurtenance monitoring may be 
discontinued at Pond 16S.   


RCRA pond cap appurtenances that have been identified as potential PH3 release points to air 
include: 
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• TMPs and enclosures; 
• ET cap drainage sumps; 
• LCDRS collection sumps; 
• Instrument panels; 
• Perimeter piping standpipes; and 
• Any other cap appurtenance that is subsequently identified and EPA requires to be 


monitored. 
 
A summary of the types of each of these appurtenance on each RCRA pond is provided in Table 
1.0. 


Monitoring for PH3 at RCRA pond appurtenances will include: 


• Leak detection – monitoring around the appurtenance at a distance of approximately 1 to 
2 inches from potential leakage points.   


• Air monitoring – monitoring around the appurtenance at a distance of approximately 12 
inches to determine whether, and to what extent, PH3 has been released to the air. 


For all appurtenance air monitoring, including leak detection and air monitoring, the PH3 
measurement will be made using the Draeger Pac III field instrument (0 to 20 ppm measurement 
range).  Draeger Pac III field instrument standard operating procedures (SOPs), instructions, and 
calibration procedures are included in Appendix C.  The Draeger Pac III monitor will be 
calibrated every 14 days per these procedures.  The Draeger Pac III field instrument low-level 
alarm used for the appurtenance air monitoring will be set to alarm at 0.3 ppm and the high-level 
alarm will be set to alarm at 1.0 ppm.  However, direct reading of the PH3 concentration will be 
made and recorded during the appurtenance air monitoring, even when the readings are below 
the alarm levels. 


As indicated in the RCRA Pond Area Work Rules, individuals (or groups) performing RCRA 
pond appurtenance monitoring will be equipped with an industrial hygiene PH3 monitor, set to 
alarm at 0.3 ppm and 1.0 ppm.  Prior to beginning a RCRA pond appurtenance monitoring, a 
measurement of PH3 in the breathing level (4 to 5 feet above the ground surface) will be taken 
and recorded.  Any industrial hygiene alarm of 0.3 ppm PH3 in air (indicating PH3 
concentrations in air of 0.3 to 0.99 ppm) that occurs, will trigger an investigation of the source, 
extent (including monitoring of adjacent low-lying areas), and potential corrective action 
provided that these measures can be safely performed.  Any air monitoring reading of 1.0 ppm 
PH3 or greater in air will also trigger an immediate (within 15 minutes of any evacuation) 
additional round of fenceline monitoring at facility boundary monitoring sites 1 through 9, 
following procedures as provided in the Air Monitoring Plan – Part III - Facility Boundary 
Monitoring Plan.  Note that for RCRA pond appurtenance monitoring, additional fenceline 
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monitoring is not triggered solely by leak detection results (at 1 to 2 inches from the 
appurtenance) that show 1.0 ppm PH3 or greater.   


2.4.1 RCRA POND APPURTENANCE LEAK DETECTION MONITORING PROCEDURES 


The following general procedure applies to all RCRA pond appurtenance leak detection 
monitoring.  Specific procedures for each type of appurtenance follow this general procedure. 


1. Note that all RCRA ponds are within the RCRA Pond Area and RCRA Pond Area Work 
Rules will apply to all persons entering this area.  Also note, while PH3 is not expected in 
ambient air at these locations, sampling personnel will follow the procedures in the 
HASP and the procedures as outlined in the RCRA Pond Area Work Rules if PH3 is 
detected at the breathing zone.   


2. Ensure that the Draeger Pac III has been calibrated within the past 14 days.  Also ensure 
that the Draeger Pac III field instrument low-level alarm has been set to 0.3 ppm and the 
high-level alarm has been set to 1.0 ppm. 


3. Approach the appurtenance from the upwind direction, if possible, with a Draeger Pac III 
field instrument (0 to 20 ppm range) measuring ambient air PH3 concentrations.  Check 
and record the PH3 concentration at the breathing zone (approximately 4 to 5 feet above 
the ground surface).  Record the concentration the barometric pressure and other weather 
observations pertaining to the direction of TMP gas flow.  All industrial hygiene PH3 
monitor alarms (set at 0.3 ppm and 1.0 ppm) will be recorded including the measurement 
reading and location (by GPS).  An investigation will be performed and documented to 
determine, if possible, the source of the PH3 causing the alarm, the extent of the PH3 
release (including monitoring of adjacent low-lying areas per the procedure in Section 
2.5), and potential corrective action, once those measures can be safely performed.   


Note that for RCRA pond appurtenance monitoring, additional property boundary fenceline 
monitoring is not triggered solely by leak detection results (at 1 to 2 inches from the 
appurtenance) that show 1.0 ppm PH3 or greater, while appurtenance air monitoring (at 12 
inches from the appurtenance) that show 1.0 ppm PH3 or greater will trigger additional property 
boundary fenceline monitoring. 


Also, note that appurtenance leak detection monitoring (at 1 to 2 inches from the appurtenance) 
that results in a PH3 measurement at 1.0 ppm or above does not constitute an exceedance of the 
performance objectives as established in Section II.1 the RCRA Pond UAO SOW.  This 
performance objective states that “At a minimum, for a period of one year, concentrations of 
PH3 release to the air by the pond must not exceed 1.0 ppm…”  In an August 26, 2010 letter, 
EPA clarified the position that for purposes of measuring and maintaining this performance 
objective, air monitoring would be used (i.e., the 12-inch measurement), not leak detection 
monitoring (i.e., the 1 to 2 inch measurement). 



HVALDEZ

Highlight



HVALDEZ

Highlight







 


 
RCRA Pond UAO Air Monitoring Plan – Part I  Page 2-12 
Revised January 2011    


2.4.1.1  TMP Enclosure Leak Detection Sampling Procedure 


Each TMP enclosure will be monitored for leak detection.  The following lists the number of 
TMPs at each RCRA pond: 


• Pond 8E has 4 TMPs 
• Pond 9E has 10 TMPs 
• Pond 8S has 4 TMPs 
• Phase IV Ponds have 13 TMPs 
• Pond 15S has 10 TMPs 
• Pond 16S has 8 TMPs 
• Pond 17 has 6 TMPs 
• Pond 18 Cell A has 3 TMPs 


 
1. Follow the general appurtenance leak detection procedure steps 1 through 3 above.   


 
2. With the TMP lid closed, hold the Draeger Pac III field instrument approximately 1 to 2 


inches from the base of the TMP enclosure (where the enclosure sets on the concrete 
foundation).  While keeping the Draeger Pac III field instrument at approximately 1 to 2 
inches away from the TMP enclosure, pass around the TMP enclosure base, noting the 
maximum PH3 concentration and the general area (e.g., NW corner) of the maximum 
PH3 concentration on the field sampling form.  If all readings are 0.00 ppm, so note on 
the field sampling form.   


3. With the TMP lid closed, hold the Draeger Pac III field instrument at approximately 1 to 
2 inches from lid seal at the top of TMP enclosure.  While keeping the Draeger Pac III 
field instrument at approximately 1 to 2 inches away from the TMP enclosure lid seal, 
pass around the TMP enclosure, noting the maximum PH3 concentration and the general 
area (e.g., NW corner) of the maximum PH3 concentration on the field sampling form.  If 
all readings are 0.00 ppm, so note on the field sampling form.   


4. With the TMP lid closed, hold the Draeger Pac III field instrument at approximately 1 to 
2 inches from any other TMP enclosure openings (e.g., TMP sample line exit point).  
While keeping the Draeger Pac III field instrument at approximately 1 to 2 inches away 
from the opening, note the maximum PH3 concentration on the field sampling form.  If 
the reading is 0.00 ppm, so note on the field sampling form.   


5. Proceed to the TMP enclosure air monitoring as provided in Section 2.4.2.1. 


2.4.1.2  ET Cap Sump and LCDRS Sump Leak Detection Sampling Procedure 


Each RCRA pond ET cap sump and LCDRS sump will be monitored for leak detection.  The 
following lists the number of sumps at each RCRA pond: 


• Pond 8E has no ET cap drainage sumps and 1 LCDRS sump 
• Pond 9E has no ET cap drainage sumps and 6 LCDRS sumps 
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• Pond 8S has 2 ET cap drainage sumps and no LCDRS sumps 
• Phase IV Ponds have 4 ET cap drainage sumps and no LCDRS sumps 
• Pond 15S has 2 ET cap drainage sumps and 4 LCDRS sumps 
• Pond 16S has 2 ET cap drainage sumps and 2 LCDRS sumps 
• Pond 17 has no ET cap drainage sumps and 1 LCDRS sump 
• Pond 18 Cell A has 2 ET cap drainage sumps and 1 LCDRS observation pipe 


(with dedicated pump and wiring located within the observation pipe). 
 


1. Follow the general appurtenance leak detection procedure steps 1 through 3 above.   
 


2. With the sump closed, hold the Draeger Pac III field instrument approximately 1 to 2 
inches from the base of the sump (where the sump meets the ground surface).  While 
keeping the Draeger Pac III field instrument at approximately 1 to 2 inches away from 
the sump, pass around the sump base, noting the maximum PH3 concentration and the 
general area (e.g., NW corner) of the maximum PH3 concentration on the field sampling 
form.  If all readings are 0.00 ppm, so note on the field sampling form.   


3. With the sump lid closed, hold the Draeger Pac III field instrument at approximately 1 to 
2 inches from the sump lid seal at the top of the sump.  While keeping the Draeger Pac III 
field instrument at approximately 1 to 2 inches away from the sump lid seal, pass around 
the TMP enclosure, noting the maximum PH3 concentration and the general area (e.g., 
NW corner) of the maximum PH3 concentration on the field sampling form.  If all 
readings are 0.00 ppm, so note on the field sampling form.   


4. With the TMP lid closed, hold the Draeger Pac III field instrument at approximately 1 to 
2 inches from any other sump openings (e.g., sump overflow).  While keeping the 
Draeger Pac III field instrument at approximately 1 to 2 inches away from the opening, 
note the maximum PH3 concentration on the field sampling form.  If the reading is 0.00 
ppm, so note on the field sampling form.   


5. Proceed to the sump enclosure air monitoring as provided in Section 2.4.2.2. 


2.4.1.3  Instrument Panel Leak Detection Sampling Procedure 


Each RCRA pond instrument panel will be monitored for leak detection.  The following lists the 
number of instrument panels at each RCRA pond: 


• Pond 8E has 1 instrument panel 
• Pond 9E has 2 instrument panels 
• Pond 8S has 4 instrument panels 
• Phase IV Ponds have 5 instrument panels 
• Pond 15S has 3 instrument panels 
• Pond 16S has 5 instrument panels 
• Pond 17 has 2 instrument panels 
• Pond 18 Cell A has 4 instrument panels 
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1. Follow the general appurtenance leak detection procedure steps 1 through 3 above.   
 


2. With the instrument panel door closed, hold the Draeger Pac III field instrument 
approximately 1 to 2 inches from the door seal.  While keeping the Draeger Pac III field 
instrument at approximately 1 to 2 inches away from the panel door, pass around the door 
seal, noting the maximum PH3 concentration and the general area (e.g., top) of the 
maximum PH3 concentration on the field sampling form.  If all readings are 0.00 ppm, so 
note on the field sampling form.   


3. With the instrument panel door closed, hold the Draeger Pac III field instrument at 
approximately 1 to 2 inches from conduit connections on the outside of the instrument 
panel.  While keeping the Draeger Pac III field instrument at approximately 1 to 2 inches 
away from the conduit connection, note the maximum PH3 concentration on the field 
sampling form.  If the reading is 0.00 ppm, so note on the field sampling form.   


4. Proceed to the instrument panel air monitoring as provided in Section 2.4.2.3). 


2.4.1.4  Pond Perimeter Piping Standpipe Leak Detection Sampling Procedure 


Each RCRA pond perimeter piping standpipe will be monitored for leak detection.  The 
following lists the number of perimeter piping standpipes at each RCRA pond: 


• Pond 8E has 1 standpipe 
• Pond 9E has 1 standpipe 
• Pond 8S has 1 standpipe 
• Phase IV Ponds have 4 standpipes 
• Pond 15S has 2 standpipes 
• Pond 16S has 4 standpipes 
• Pond 17 has 5 standpipes 
• Pond 18 Cell A has 2 standpipes 


 
1. Follow the general appurtenance leak detection procedure steps 1 through 3 above.   


 
2. Hold the Draeger Pac III field instrument approximately 1 to 2 inches from the base of 


the standpipe (where the standpipe exits the ground).  Note the maximum PH3 
concentration on the field sampling form.  If all readings are 0.00 ppm, so note on the 
field sampling form.   


3. Hold the Draeger Pac III field instrument at approximately 1 to 2 inches from the valve 
outlet and piping flanges/joints.  Note the maximum PH3 concentration on the field 
sampling form.  If the reading is 0.00 ppm, so note on the field sampling form.   


4. Proceed to the perimeter piping air monitoring as provided in Section 2.4.2.4). 
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2.4.2 RCRA POND APPURTENANCE AIR MONITORING PROCEDURES 


The following general procedure applies to all RCRA pond appurtenance air monitoring.  
Specific procedures for each type of appurtenance follow this general procedure. 


1. Note that all RCRA ponds are within the RCRA Pond Area and RCRA Pond Area Work 
Rules will apply to all persons entering this area.  Also note, while PH3 is not expected in 
ambient air at these locations, sampling personnel will follow the procedures in the 
HASP and the procedures as outlined in the RCRA Pond Area Work Rules if PH3 is 
detected at the breathing zone.   


2. Ensure that the Draeger Pac III has been calibrated within the past 14 days.  Also ensure 
that the Draeger Pac III field instrument low-level alarm has been set to 0.3 ppm and the 
high-level alarm has been set to 1.0 ppm. 


3. Approach the appurtenance from the upwind direction, if possible, with a Draeger Pac III 
field instrument (0 to 20 ppm range) measuring ambient air PH3 concentrations.  Check 
and record the PH3 concentration at the breathing zone (approximately 4 to 5 feet above 
the ground surface).  Record the concentration the barometric pressure and other weather 
observations pertaining to direction of TMP gas flow.  All industrial hygiene PH3 
monitor alarms (set at 0.3 ppm and 1.0 ppm) will be recorded including the measurement 
reading and location (by GPS).  An investigation will be performed and documented to 
determine, if possible, the source of the PH3 causing the alarm, the extent of the PH3 
release (including monitoring of adjacent low-lying areas per the procedure in Section 
2.5), and potential corrective action, once those measures can be safely performed.  In 
addition, any air monitoring reading of 1.0 ppm PH3 or greater in air will trigger an 
immediate (within 15 minutes of such reading) additional round of “fenceline” 
monitoring for PH3 at the nine fenceline monitoring locations (sites 1 through 9), 
following procedures as provided in the Air Monitoring Plan – Part II - Facility 
Boundary Monitoring Plan.   


2.4.2.1  TMP Enclosure Air Monitoring Sampling Procedure 


Air monitoring will be performed at each RCRA pond TMP.  The following lists the number of 
TMPs at each RCRA pond: 


• Pond 8E has 4 TMPs 
• Pond 9E has 10 TMPs 
• Pond 8S has 4 TMPs 
• Phase IV Ponds have 13 TMPs 
• Pond 15S has 10 TMPs 
• Pond 16S has 8 TMPs 
• Pond 17 has 6 TMPs 
• Pond 18 Cell A has 3 TMPs 
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1. Follow the general appurtenance air monitoring procedure steps 1 through 3 above.   
 


2. With the TMP lid closed, hold the Draeger Pac III field instrument at approximately 12 
inches from lid seal and at the same level as the top of TMP enclosure.  While keeping 
the Draeger Pac III field instrument at approximately 12 inches away from the TMP 
enclosure lid seal, pass around the TMP enclosure, noting the maximum PH3 
concentration and the general area (e.g., NW corner) of the maximum PH3 concentration 
on the field sampling form.  If all readings are 0.00 ppm, so note on the field sampling 
form.  At any point during the TMP air monitoring, if the Draeger Pac III alarms, note the 
level of PH3.  If less than 1.0 ppm PH3, continue the TMP air monitoring measurements.  
If the level is 1.0 ppm or greater PH3, move upwind until out of the PH3 (0.5 ppm or 
less) and follow the procedures as outlined in the RCRA Pond Area Work Rules.  All 
industrial hygiene or TMP air monitoring PH3 alarms (set at 0.3 ppm and 1.0 ppm) will 
be recorded including the measurement reading.  An investigation will be performed and 
documented to determine, if possible, the source of the PH3 causing the alarm, the extent 
of the PH3 release (including monitoring of adjacent low-lying areas per the procedure in 
Section 2.5), and potential corrective action once, once those measures can be safely 
performed.   
 


2.4.2.2  ET Cap Sump and LCDRS Sump Air Monitoring Sampling Procedure 


Air monitoring will be performed at each RCRA pond ET cap sump and LCDRS sump.  The 
following lists the number of sumps at each RCRA pond: 


• Pond 8E has no ET cap drainage sumps and 1 LCDRS sump 
• Pond 9E has no ET cap drainage sumps and 6 LCDRS sumps 
• Pond 8S has 2 ET cap drainage sumps and no LCDRS sumps 
• Phase IV Ponds have 4 ET cap drainage sumps and no LCDRS sumps 
• Pond 15S has 2 ET cap drainage sumps and 4 LCDRS sumps 
• Pond 16S has 2 ET cap drainage sumps and 2 LCDRS sumps 
• Pond 17 has no ET cap drainage sumps and 1 LCDRS sump 
• Pond 18 Cell A has 2 ET cap drainage sumps and 1 LCDRS observation pipe 


(with dedicated pump and wiring located within the observation pipe). 
 


1. Follow the general appurtenance air monitoring procedure steps 1 through 3 above.   
 


2. With the sump lid closed, hold the Draeger Pac III field instrument at approximately 12 
inches from the sump lid seal at the same level as the top of the sump.  While keeping the 
Draeger Pac III field instrument at approximately 12 inches away from the sump lid seal, 
pass around the TMP enclosure, noting the maximum PH3 concentration and the general 
area (e.g., NW corner) of the maximum PH3 concentration on the field sampling form.  If 
all readings are 0.00 ppm, so note on the field sampling form.  At any point during the 
sump air monitoring, if the Draeger Pac III alarms, note the level of PH3.  If less than 1.0 
ppm PH3, continue the sump air monitoring measurements.  If the level is 1.0 ppm or 
greater PH3, move upwind until out of the PH3 (0.5 ppm or less) and follow the 
procedures as outlined in the RCRA Pond Area Work Rules.  All industrial hygiene or 
sump air monitoring PH3 alarms (set at 0.3 ppm and 1.0 ppm) will be recorded including 
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the measurement reading.  An investigation will be performed and documented to 
determine, if possible, the source of the PH3 causing the alarm, the extent of the PH3 
release (including monitoring of adjacent low-lying areas per the procedure in Section 
2.5), and potential corrective action, once those measures can be safely performed.   
 


2.4.2.3  Instrument Panel Air Monitoring Sampling Procedure 


Air monitoring will be performed at each RCRA pond instrument.  The following lists the 
number of instrument panels at each RCRA pond: 


• Pond 8E has 1 instrument panel 
• Pond 9E has 2 instrument panels 
• Pond 8S has 4 instrument panels 
• Phase IV Ponds have 5 instrument panels 
• Pond 15S has 3 instrument panels 
• Pond 16S has 5 instrument panels 
• Pond 17 has 2 instrument panels 
• Pond 18 Cell A has 4 instrument panels 


 
1. Follow the general appurtenance air monitoring procedure steps 1 through 3 above.   


 
2. With the instrument panel door closed, hold the Draeger Pac III field instrument 


approximately 12 inches horizontally out from the bottom of the instrument panel door.  
While keeping the Draeger Pac III field instrument at approximately 12 inches away from 
the panel door, pass horizontally around the instrument panel, noting the maximum PH3 
concentration and the general area (e.g., NW corner) of the maximum PH3 concentration 
on the field sampling form.  If all readings are 0.00 ppm, so note on the field sampling 
form.  At any point during the instrument panel air monitoring, if the Draeger Pac III 
alarms, note the level of PH3.  If less than 1.0 ppm PH3, continue the instrument panel 
air monitoring measurements.  If the level is 1.0 ppm or greater PH3, move upwind until 
out of the PH3 (0.5 ppm or less) and follow the procedures as outlined in the RCRA Pond 
Area Work Rules.  All industrial hygiene or instrument panel air monitoring PH3 alarms 
(set at 0.3 ppm and 1.0 ppm) will be recorded including the measurement reading.  An 
investigation will be performed and documented to determine, if possible, the source of 
the PH3 causing the alarm, the extent of the PH3 release (including monitoring of 
adjacent low-lying areas per the procedure in Section 2.5), and potential corrective 
action, once those measures can be safely performed.   


 


2.4.2.4  Pond Perimeter Piping Standpipe Air Monitoring Sampling Procedure 


Air monitoring will be performed at each RCRA pond perimeter piping standpipe.  The 
following lists the number of perimeter piping standpipes at each RCRA pond: 


• Pond 8E has 1 standpipe 
• Pond 9E has 1 standpipe 
• Pond 8S has 1 standpipe 







 


 
RCRA Pond UAO Air Monitoring Plan – Part I  Page 2-18 
Revised January 2011    


• Phase IV Ponds 4 standpipes 
• Pond 15S has 2 standpipes 
• Pond 16S has 4 standpipes 
• Pond 17 has 5 standpipes 
• Pond 18 Cell A has 2 standpipes 


 
1. Follow the general appurtenance air monitoring procedure steps 1 through 3 above.   


 
2. Hold the Draeger Pac III field instrument approximately 12 inches horizontally from the 


termination of the standpipe (typically where the valve is at the end of the standpipe).  
While keeping the Draeger Pac III field instrument at approximately 12 inches away from 
the standpipe, pass horizontally around the standpipe, noting the maximum PH3 
concentration and the general area (e.g., NW) of the maximum PH3 concentration on the 
field sampling form.  If all readings are 0.00 ppm, so note on the field sampling form.  At 
any point during the standpipe air monitoring, if the Draeger Pac III alarms, note the level 
of PH3.  If less than 1.0 ppm PH3, continue the standpipe air monitoring measurements.  
If the level is 1.0 ppm or greater PH3, move upwind until out of the PH3 (0.5 ppm or 
less) and follow the procedures as outlined in the RCRA Pond Area Work Rules.  All 
industrial hygiene or standpipe air monitoring PH3 alarms (set at 0.3 ppm and 1.0 ppm) 
will be recorded including the measurement reading.  An investigation will be performed 
and documented to determine, if possible, the source of the PH3 causing the alarm, the 
extent of the PH3 release (including monitoring of adjacent low-lying areas per the 
procedure in Section 2.5), and potential corrective action, once those measures can be 
safely performed.   


 


2.5 RCRA POND AIR MONITORING IN LOW-LYING AREAS 


During RCRA pond air monitoring pursuant to this Plan, additional monitoring in adjacent low-
lying areas may be triggered.  The triggers for performing additional monitoring in adjacent low-
lying areas are described in the procedures in Sections 2.2 through 2.4 above.  If a triggering 
alarm in encountered, the adjacent low-lying air monitoring will consist of a one-time ambient 
air sampling event performed in the nearest down-slope area from the point at which the 
PH3triggering alarm was first detected during RCRA cap perimeter surface or ambient air 
monitoring.  At the RCRA ponds, this will typically be in the direction of the closest pond edge 
and at the bottom of the pond berm, although each situation will be evaluated to identify the 
appropriate adjacent low-lying area.  The objective of this sampling event is to evaluate whether 
potential PH3 in the air from the source point has migrated to and accumulated in the low-lying 
areas.   


A one-time event ambient air sampling will be performed as soon as practicable following the 
triggering alarm.  However, in most cases, the original air monitoring will be completed prior to 
beginning the low-lying area sampling.  For example, if the triggering alarm occurs during 
performance of air monitoring at an ET cap drainage sump, monitoring of that sump will 
continue until completed.  Once the air monitoring on that sump was completed, adjacent low-
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lying area monitoring will then be performed, provided the RCRA Pond Area Work Rules could 
be followed.  Once the nearest low-lying area is identified, eight locations will be selected within 
the bottom of the low-lying area.  The eight locations will be identified judgmentally in order to 
provide adequate areal coverage of the low-lying area.  Ambient air readings at ground level (1-2 
inches above the ground surface) and at the breathing level (4 to 5 feet above the ground surface) 
will be collected at each of the eight sampling locations using a Draeger Pac III field instrument 
(0 to 20 ppm range).  The locations of the original triggering alarm as well as the eight sampling 
locations in the low-lying area will be surveyed using GPS and the coordinates will be recorded 
in the project documentation.  The procedure for the low-lying area PH3 monitoring is provided 
in the following subsection. 


Any air monitoring reading (including air monitoring at low-lying areas) of 1.0 ppm PH3 or 
greater in air will also trigger an immediate (within 15 minutes of any evacuation) additional 
round of fenceline monitoring at facility boundary monitoring sites 1 through 9, following 
procedures as provided in the Air Monitoring Plan – Part II - Facility Boundary Monitoring 
Plan 


2.5.1 RCRA POND AIR MONITORING IN LOW-LYING AREAS SAMPLING PROCEDURE 


This sampling procedure will be used in the event of a triggering PH3 alarm during a RCRA 
pond surface scan or appurtenance air monitoring.  The triggering alarm may be from either a 
Draeger Pac III PH3 monitor or a Toxipro PH3 monitor.  An alarm experienced during leak 
detection monitoring at RCRA pond appurtenances does not in itself constitute a triggering 
alarm.  The following are examples of triggering alarms: 


• Any alarm during a pond perimeter surface scan;  
• Any alarm during a pond cap surface scan ; 
• Any air monitoring of an ET cap drainage sump (not leak monitoring) in which a 


PH3 reading or alarm of 0.3 ppm or higher is observed; 
• Any air monitoring of an LCDRS collection sump(not leak monitoring) in which 


a PH3 reading or alarm of 0.3 ppm or higher is observed; 
• Any air monitoring of an instrument panel (not leak monitoring) in which a PH3 


reading or alarm of 0.3 ppm or higher is observed; and/or 
• Any air monitoring of a perimeter piping standpipe (not leak monitoring) in which  


a PH3 reading or alarm of 0.3 ppm or higher is observed. 
 


The low-lying area ambient air sampling procedure, if triggered, is as follows:  


1. Note that all RCRA ponds are within the RCRA Pond Area and RCRA Pond Area Work 
Rules will apply to all persons entering this area.  Sampling personnel will follow the 
procedures in the HASP and the procedures as outlined in the RCRA Pond Area Work 
Rules if PH3 is detected at the breathing zone.   
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2. Upon experiencing any triggering alarm, check and record the PH3 concentration at the 
breathing zone (approximately 4 to 5 feet above the ground surface).  Provided that the 
triggering alarm does not require evacuation of the area, continue with the air monitoring 
sampling effort until completed at that point.   


3. At the location of the triggering alarm, identify the most direct down-gradient pathway 
that PH3 may flow along the ground surface.  Typically, on any RCRA pond, this will be 
in the direction of the nearest pond edge and pond berm.   


4. Ensure that the Draeger Pac III to be used for the low-lying area monitoring has been 
calibrated within the past 14 days.  Also ensure that the Draeger Pac III field instrument 
low-level alarm has been set to 0.3 ppm and the high-level alarm has been set to 1.0 ppm. 


5. While carrying the Draeger Pac III field instrument, proceed by walking in the direction 
of the most direct down-gradient pathway until the first low-lying area is reached.  This 
will typically be within 400 feet and will be established as the point at which the down-
slope levels out.  For example, if performing a pond perimeter surface scan on Pond 17, 
the nearest low-lying area would be at the bottom of the adjacent pond berm.  In some 
cases, the triggering alarm may occur within the low-lying area.  For example, a 
triggering alarm while sampling the LCDRS sumps on Pond 15S would result in 
performing the low-lying area immediately around the LCDRS sump, as the sump is in a 
low-lying area. 


6. Once at the low-lying area, select a circular sampling area of approximately 100 feet in 
diameter.  Select eight, approximately equidistant sampling locations within the sampling 
area.     


7. At each of the eight sampling locations, hold the Draeger Pac III field instrument (0 to 20 
ppm) approximately 1-2 inches from the ground surface for 1 minute and record the PH3 
concentration.   


8. For the second measurement at the same location, hold the Draeger Pac III field 
instrument (0 to 20 ppm) approximately 4-5 feet from the ground for 1 minute and record 
the PH3 concentration.   


9. Confirm the sample location coordinates have been surveyed and recorded (or perform 
GPS survey and record coordinates).     


2.6 EQUIPMENT DECONTAMINATION PROCEDURE 


Equipment for cap integrity monitoring will not typically require decontamination.  All of the 
monitoring equipment will be dedicated to a specific monitoring location.  As a result, there is no 
possibility of cross-contamination.   
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2.7 FIELD DOCUMENTATION 


2.7.1 FIELD SAMPLING FORMS 


Field sampling forms will document the information/data that are obtained in the field as well as 
other significant observations.  Field sampling form entries will be complete and accurate 
enough to permit reconstruction of field activities.  At a minimum, the following monitoring 
information will be recorded: 


• Monitoring location and description. 
• Monitor/Inspector’s name(s). 
• Date and time of inspection and monitoring. 
• Type of monitoring equipment used including Draeger Pac III field instrument 


number. 
• Measurement data (e.g. Draeger Pac III output).  The data will include the 


numerical value and the units of each measurement. 
• Field observations and details important to interpreting the monitoring results 


(e.g., heavy rains, odors, colors). 
• Issues that require maintenance attention. 
• Any other observation relevant to potential PH3 releases to air. 


 
Each form will be dated in the “mm/dd/yy” format, and the time will be indicated in military 
time.  All entries will be legible, written in black, waterproof ink, and signed by the individual 
making the entries.  The person recording the notes will sign and date the bottom of every page.  
Changes will be crossed out with a single line so that the original text remains legible; the 
change will be initialed and dated.  Language will be factual, objective, and free of personal 
opinions or inappropriate terminology.   


2.7.2 PHOTOGRAPHS 


In addition to written records, photographs also may be taken as necessary to supplement written 
descriptions of field activities entered on inspection and maintenance forms.   


2.8 SAMPLE LABELING, CHAIN-OF-CUSTODY, HANDLING, AND SHIPPING 


While the RCRA pond air monitoring activities are not expected to involve sampling and 
laboratory analysis, if sampling should need to be performed, the following sample handling 
procedures will apply. 


Sample Labeling:  A label will be placed on each sample container submitted for analysis and 
will include the following information: 


• Project name and location 
• Sample designation 
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• Date and time of sample collection 
• Preservative (if applicable) 
• Sampler’s initials 
• Requested analyses. 


 
Sample Chain-of-Custody:  A chain-of-custody form will be completed and will accompany each 
sample cooler submitted to the laboratory.  This form includes project identification, project 
location, sample designation, and analysis type.  In addition, there are spaces for entry of the 
sample collection date and time, signatures of the persons relinquishing and receiving samples, 
and the conditions of the samples upon receipt by the laboratory.   


Sample Handling and Shipping:  After collection of each sample, the sample container will be 
placed in a cool dry place pending delivery to the laboratory (e.g., a sturdy cardboard box or 
plastic cooler).   


Because none of the waste determination analyses anticipated for waste determination have short 
holding times, samples will be delivered to the laboratory either by the sampling team or by 
carrier (e.g., FedEx, UPS), at the discretion of the sampling team.  If samples are to be delivered 
to the laboratory on a Saturday or Sunday, the laboratory will be contacted to arrange for sample 
acceptance.   


2.9 GEOGRAPHIC INFORMATION SYSTEM 


Global positioning system (GPS) coordinates will be collected at non-fixed sample locations, 
e.g., a locations where an industrial hygiene PH3 alarm is experienced and investigated.  The 
GPS information will include northing and easting coordinates in Idaho State Plane East and the 
instrument accuracy at the time each reading is recorded.  The recorded survey data will be 
included in the project documentation and reports.     


This section is a summary of quality control procedures that will be followed during the RCRA 
pond air monitoring field programs, including field and laboratory quality control samples, data 
validation, and final reporting requirements. The overall quality program is presented in the 
QAPP, which is included in Section 3.0. 
 
2.10 QUALITY CONTROL 


The Field Monitoring, Data Acquisition and Reporting Coordinator is responsible for auditing 
the day-to-day field monitoring activities for conformance with the FSP and procedures 
(including calibration procedures and frequencies) and collecting and reviewing field sampling 
forms.  
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2.11 DATA ANALYSIS AND REPORT PREPARATION 


RCRA pond air monitoring data will be maintained and evaluated primarily by A&E, working 
together with MWH, KW, and FMC.  Report preparation is under the ultimate charge of FMC.  
Weekly UAO reports will be submitted electronically to EPA.  The contents of these weekly 
reports will include the following: 


• Sampling performed during the reporting week 
• Summary of sampling results 
• Any areas where personnel alarms were triggered 
• Any problems encountered and solutions proposed/implemented 
• Non-conformances identified, field changes, and actions developed, proposed or 


implemented 
• Sampling planned for the current week 
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Section 3.0  
QUALITY ASSURANCE PROJECT PLAN 
 
 
3.1 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA 


The overall objective of the RCRA pond air monitoring program subject to this Air Monitoring 
Plan – Part I (Plan) is to periodically measure PH3 concentrations of know quality around the 
RCRA ponds (including the cap surface, cap perimeter, and around any cap appurtenances) to 
evaluate whether releases of PH3 at concentrations 1.0 ppm or above to ambient air are 
occurring.  Data Quality Objectives for this program are presented in Table 4-1.  


To meet these objectives, data of known quality will be collected at the specified locations and 
monitoring frequency. 
 
3.2 PERSONNEL TRAINING REQUIREMENTS 


All personnel directly involved in this Plan will be provided with a copy of this Plan.  Personnel 
will be trained in the requirements specified herein and provided ample time to read and become 
familiar with the requirements prior to beginning data collection activities. 
 
3.3 MEASUREMENT/DATA ACQUISITION 


All PH3 monitoring will be performed using the Draeger Pac III hand-held gas monitor equipped 
with the DrägerSensor® XS Hydride (0-20 ppm) sensor.  The Draeger Pac III with the (0 to 20 
ppm range sensor) has a read-out that measures to two decimal places, i.e., 0.00 ppm.  The 
instrument manufacturer states that the Draeger Pac III has an accuracy of ± 5% of the measured 
value or less.  The Draeger Pac III Instructions for Use (“Users Manual”) and Draeger 
specifications for the DrägerSensor® XS Hydride sensor are contained in Appendix C.  All 
readings acquired under this plan will be recorded to the 100th of a ppm (i.e., all digits shown on 
the meter readout) on the log sheet.  Monitoring equipment providing comparable or better 
performance may be substituted for the named equipment in the future. 
 
3.4 INSTRUMENT CALIBRATION AND FREQUENCY 


The Draeger manufacturer’s specification for the DrägerSensor® XS Hydride (0-20 ppm) sensor 
states the calibration frequency as follows: Required = 6 months and Recommended = 3 months.  
However, FMC has implemented a 14-day calibration cycle that is substantially more aggressive 
than manufacturer’s recommendation for the sensors.  FMC will continue to perform calibration 
of the Draeger Pac III with XS Hydride sensor on a 14-day calibration cycle.  The 
manufacturer’s calibration procedures are contained in the Draeger Pac III Users Manual (see 
Appendix C).  FMC’s contractor, KASE/Warbonnet, Inc. (KW), has developed a Draeger Pac III 
Phosphine Monitor Calibration Procedure from the Draeger User’s Guide that will be used for 
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calibration of the Draeger Pac III monitors for this program.  A copy of the KW Draeger Pac III 
Phosphine Monitor Calibration Procedure is contained in Appendix C. 
 
3.5 DOCUMENTATION AND RECORDS 


Records of the activities and monitoring results generated under this plan will be maintained by 
FMC at the Pocatello plant or at another FMC corporate office.  All documentation and records 
for the Interim Facility Boundary Monitoring Plan will be retained by FMC consistent with the 
records retention requirements under the UAO. 
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TABLE 3.1 
DATA QUALITY OBJECTIVES – RCRA POND UAO SOW TASK 1 


RCRA POND AIR RELEASE MONITORING 1 


FMC Corporation, Pocatello, Idaho 
(Page 1 of 3) 


) 
 


1 For Data Quality Objectives for facility boundary monitoring, see Section 4.0 of the Air Monitoring Plan – Part II - Facility Boundary Monitoring Plan. 


DQO Step Pond Perimeter Surface Scan 
Monitoring 


Pond Cap Surface Scan 
Monitoring 


TMP Enclosure Monitoring ET Cap Drainage and LCDRS 
Sump Monitoring 


Instrument Panel Monitoring Perimeter Piping Standpipe 
Monitoring 


Step 1 - State the Problem 
Problem Statement PH3 may be accumulating beneath 


the RCRA final caps and migrating 
beyond the cap anchor trench and 
fluxing to the atmosphere. 


PH3 may be accumulating beneath 
the RCRA final caps and migrating 
through the RCRA cap and fluxing 
to the atmosphere. 


PH3 may be accumulating 
beneath the RCRA final caps 
and migrating vertically 
upward within the TMP casings 
and fluxing to the atmosphere 
through the TMP enclosures. 


PH3 may be accumulating beneath 
the RCRA final caps and migrating 
laterally into the ET cap drainage 
sumps and/or LCDRS collections 
sumps resulting in a release to air. 


PH3 may be accumulating 
beneath the RCRA final caps and 
migrating through TMP conduit 
to the instrument panel enclosures 
resulting in a release to air. 


PH3 may be accumulating 
beneath the RCRA final caps and 
migrating laterally along the 
perimeter piping standpipe 
resulting in a release to air. 


Planning Team Makers U.S. Environmental Protection Agency (EPA) – Greg Weigel 
FMC Project Coordinator – Barbara Ritchie 


MWH Project Manager – Marc Bowman 
KW Project Manager – Mark Smith 


A&E Project Managers – John Elle and Al Lam 
Step 2 – Identify the Decision 
Principal Study Question What are the concentrations of PH3 


that may be fluxing to the ambient 
air from beneath the RCRA final 
caps at the pond perimeter?  


What are the concentrations of 
PH3 that may be fluxing to the 
ambient air from beneath the 
RCRA final caps to the cap 
surface?  


What are the concentrations of 
PH3 in air around the TMP 
enclosure?  
 
Are detectable levels of PH3 
leaking from the TMPs? 


What are the concentrations of 
PH3 immediately outside the 
RCRA pond sumps?  
 


What are the concentrations of 
PH3 immediately outside the 
RCRA pond instrument panels?  
 


What are the concentrations of 
PH3 immediately outside the 
RCRA pond perimeter piping 
standpipe at the ground level?  
 


Alternative Actions If PH3 is detected > 0.05 ppm during 
surface scan around the perimeter of 
the pond cap, an investigation of the 
source will be performed, a surface 
scan will be performed over the 
entire cap surface, and an 
investigation of PH3 concentrations 
in air at adjacent low-lying areas will 
be performed. 


If PH3 is detected > 0.05 ppm 
during surface scan over the pond 
cap surface, an investigation of the 
source will be performed, and an 
investigation of PH3 
concentrations in air at adjacent 
low-lying areas will be performed. 


None.  This is a periodic data 
collection. 


None.  This is a periodic data 
collection. 


None.  This is a periodic data 
collection. 


None.  This is a periodic data 
collection. 


Step 3 – Identify Inputs to the Decision  
Physical Inputs Surface scan measurements collected 


from surface around RCRA pond 
perimeters. 
 
Current conceptual models 
 
Sample location Figures 3-1 through 
3-8 
 
 


Surface scan measurements 
collected from entire RCRA pond 
cap surface. 
 
Current conceptual models 
 
Sample location Figures 3-1 
through 3-8 
 


PH3 measurements in air 
collected from the around the 
outside perimeter of the TMP 
enclosures at a distance of 12 
inches. 
. 
PH3 leak measurements 
collected from the around the 
outside perimeter of the TMP 
enclosures at a distance of 1 to 
2 inches. 
 
Current conceptual models 


PH3 measurements in air collected 
from around the outside perimeter 
of the ET cap drainage and 
LCDRS collection sumps at a 
distance of 12 inches. 
 
PH3 leak measurements collected 
from the around the outside 
perimeter of the pond sumps at a 
distance of 1 to 2 inches. 
 
Current conceptual models 
 
Site knowledge of sump locations. 


PH3 measurements in air 
collected from around the outside 
perimeter of the instrument panel 
door at a distance of 12 inches. 
 
PH3 leak measurements collected 
from the around the outside 
perimeter of the instrument panel 
at a distance of 1 to 2 inches. 
 
Current conceptual models 
 
Site knowledge of instrument 
panel. 


PH3 measurements collected 
from around the outside perimeter 
of the perimeter piping standpipe 
at the ground level at a distance of 
12 inches. 
 
PH3 leak measurements collected 
from the around the standpipe 
valve at a distance of 1 to 2 
inches. 
 
Current conceptual models 
 
Site knowledge of standpipes. 
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TABLE 3.1 
DATA QUALITY OBJECTIVES – RCRA POND UAO SOW TASK 1 


RCRA POND AIR RELEASE MONITORING 1 


FMC Corporation, Pocatello, Idaho 
(Page 2 of 3) 


) 
 


1 For Data Quality Objectives for facility boundary monitoring, see Section 4.0 of the Air Monitoring Plan – Part II - Facility Boundary Monitoring Plan. 


DQO Step Pond Perimeter Surface Scan 
Monitoring 


Pond Cap Surface Scan 
Monitoring 


TMP Enclosure Monitoring ET Cap Drainage and LCDRS 
Sump Monitoring 


Instrument Panel Monitoring Perimeter Piping Standpipe 
Monitoring 


Chemical Inputs Air at 1 to 2 inches above the cap 
perimeter surface will be monitored 
for PH3 using a hand-held PH3 
meter (Draeger Pac III). 


Air at 1 to 2 inches above the cap 
surface will be monitored for PH3 
once using a hand-held PH3 meter 
(Draeger Pac III). 


Air surrounding the TMP 
enclosures will be monitored 
for PH3 using a hand-held PH3 
meter (Draeger Pac III). 


Air surrounding the sump lids will 
be monitored for PH3 using a 
hand-held PH3 meter (Draeger Pac 
III).   


Air surrounding the instrument 
panel doors will be monitored for 
PH3 using a hand-held PH3 meter 
(Draeger Pac III).   


Air surrounding the standpipe at 
the ground level will be 
monitored for PH3 using a hand-
held PH3 meter (Draeger Pac III).  


Action Levels 0.05 ppm ( or greater) PH3 at 
perimeter surface. 


0.05 ppm ( or greater) PH3 at pond 
cap surface. 


Case-by-case for leak detection 
monitoring (at 1 to 2 inches). 
 
0.3 ppm (or greater) PH3 for air 
monitoring (at 12 inches). 


Case-by-case for leak detection 
monitoring (at 1 to 2 inches). 
 
0.3 ppm (or greater) PH3 for air 
monitoring (at 12 inches). 


Case-by-case for leak detection 
monitoring (at 1 to 2 inches). 
 
0.3 ppm (or greater) PH3 for air 
monitoring (at 12 inches). 


Case-by-case for leak detection 
monitoring (at 1 to 2 inches). 
 
0.3 ppm (or greater) PH3 for air 
monitoring (at 12 inches). 


Step 4 – Define the Boundaries of the Study 
Spatial Boundaries Air monitored at 1 to 2 inches above 


pond cap perimeter surface within a 
6-foot wide strip from the outside the 
cap HDPE anchor trench.  


Air monitored at 1 to 2 inches 
above pond cap surface within grid 
areas established on the pond 
surface. 


Leak detection:   
1-2 inches from potential leak 
points at the TMP enclosure.   
 
Air monitoring:  
Horizontal-One foot outside the 
TMP enclosure perimeter. 
Vertical-Elevations of six 
inches above the cap surface 
and at the top of the TMP 
enclosure. 


Leak detection:   
1-2 inches from potential leak 
points at the sump lid.   
 
Air monitoring:  
Horizontal-One foot outside the 
sump lid perimeter. 
Vertical-Top of the sump lid. 


Leak detection:   
1-2 inches from around the 
instrument panel door and conduit 
connections.   
 
Air monitoring:  
Horizontal-One foot outside the 
instrument panel perimeter. 
Vertical-At the bottom of the 
instrument panel door. 


Leak detection:   
1-2 inches from around the 
standpipe valve.   
 
Air monitoring:  
Horizontal-One foot outside the 
standpipe  perimeter. 
Vertical-At the bottom of the 
standpipe at ground level. 


Temporal Boundaries Initially, one sampling event 
monthly at RCRA Ponds 8E, 15S, 
17, & 18 Cell A for at least 12 
months.  Initially, one sampling 
event quarterly at RCRA Ponds 8S, 
9E, Phase IV, and 16S for at least 12 
months.  Sampling will only be 
performed during acceptable 
meteorological conditions (i.e., no 
precipitation, no snow accumulation, 
and average wind speeds of less than 
10 mph). 
 
Note that sampling frequency is 
subject to change as described in 
Section 1.2.1.3. 
 
 
 
 
 
 


One sampling event any time 
perimeter surface scan equals or 
exceeds 0.05 ppm during 
acceptable meteorological 
conditions (i.e., no precipitation, 
no snow accumulation, and 
average wind speeds of less than 
10 mph). 


Initially, one sampling event 
monthly at each TMP enclosure 
on RCRA Ponds 8E, 15S, 17, 
& 18 Cell A for at least 12 
months.  Initially, one sampling 
event quarterly at each TMP 
enclosure on RCRA Ponds 8S, 
9E, Phase IV, and 16S for at 
least 12 months.   
 
Note that sampling frequency is 
subject to change as described 
in Section 1.2.2.3. 
 


Initially, one sampling event 
monthly at each sump on RCRA 
Ponds 8E, 15S, 17, & 18 Cell A for 
at least 12 months.  Initially, one 
sampling event quarterly at each 
pond sump on RCRA Ponds 8S, 
9E, Phase IV, and 16S for at least 
12 months.   
 
Note that sampling frequency is 
subject to change as described in 
Section 1.2.2.3. 
 


Initially, one sampling event 
monthly at each instrument panel 
on RCRA Ponds 8E, 15S, 17, & 
18 Cell A for at least 12 months.  
Initially, one sampling event 
quarterly at each instrument panel 
on RCRA Ponds 8S, 9E, Phase 
IV, and 16S for at least 12 
months.   
 
Note that sampling frequency is 
subject to change as described in 
Section 1.2.2.3. 
 


Initially, one sampling event 
monthly at each standpipe on 
RCRA Ponds 8E, 15S, 17, & 18 
Cell A for at least 12 months.  
Initially, one sampling event 
quarterly at each standpipe on 
RCRA Ponds 8S, 9E, Phase IV, 
and 16S for at least 12 months.   
 
Note that sampling frequency is 
subject to change as described in 
Section 1.2.2.3. 
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TABLE 3.1 
DATA QUALITY OBJECTIVES – RCRA POND UAO SOW TASK 1 


RCRA POND AIR RELEASE MONITORING 1 


FMC Corporation, Pocatello, Idaho 
(Page 3 of 3) 


) 
 


1 For Data Quality Objectives for facility boundary monitoring, see Section 4.0 of the Air Monitoring Plan – Part II - Facility Boundary Monitoring Plan. 


DQO Step Pond Perimeter Surface Scan 
Monitoring 


Pond Cap Surface Scan 
Monitoring 


TMP Enclosure Monitoring ET Cap Drainage and LCDRS 
Sump Monitoring 


Instrument Panel Monitoring Perimeter Piping Standpipe 
Monitoring 


Step 5 – Develop a Decision Rule 
 Decision Rule 1:  If PH3 is detected 


at the pond perimeter surface at a 
concentration of 0.05 ppm or greater, 
then an investigation of the source of 
the PH3 will be performed, the entire 
pond surface will be scanned, and 
adjacent low-lying areas will be 
investigated.   
 
If PH3 is detected at the pond 
perimeter surface at a concentration 
less than 0.05 ppm, then no further 
action is required.   
 


Decision Rule 1:  If PH3 is 
detected at the pond cap surface at 
a concentration of 0.05 ppm or 
greater, then an investigation of the 
source of the PH3 will be 
performed and adjacent low-lying 
areas will be investigated.   
 
If PH3 is detected at the pond cap 
surface at a concentration less than 
0.05 ppm, then no further action is 
required.   
 


Decision Rule 1:  If PH3 is 
detected in air around the TMP 
enclosure at a concentration of 
0.3 ppm or greater, then 
investigate to determine source 
and perform maintenance as 
required.  If PH3 is measured in 
air (at 12 inches) at a 
concentration of 0.3 or greater, 
then adjacent low-lying areas 
will be investigated.   
 
If PH3 is detected in air around 
the TMP enclosure at a 
concentration less than 0.3 
ppm, then no further action is 
required. 


Decision Rule 1:  If PH3 is 
detected in air around the sumps at 
a concentration greater than 0.3 
ppm, then investigate to determine 
source and perform maintenance 
as required.  If PH3 is measured in 
air (at 12 inches) at a concentration 
of 0.3 or greater, then adjacent 
low-lying areas will be 
investigated.   
 
If PH3 is detected in air around the 
sumps at a concentration less than 
0.3 ppm, then no further action is 
required. 


Decision Rule 1:  If PH3 is 
detected in air around the 
instrument panel enclosure at a 
concentration greater than 0.3 
ppm, then investigate to 
determine source and perform 
maintenance as required.  If PH3 
is measured in air (at 12 inches) at 
a concentration of 0.3 or greater, 
then adjacent low-lying areas will 
be investigated.   
 
If PH3 is detected in air around 
the instrument panel enclosure at 
a concentration less than 0.3 ppm, 
then no further action is required. 


Decision Rule 1:  If PH3 is 
detected in air around the 
perimeter piping standpipe at a 
concentration greater than 0.3 
ppm, then investigate to 
determine source and perform 
maintenance as required.  If PH3 
is measured in air (at 12 inches) at 
a concentration of 0.3 or greater, 
then adjacent low-lying areas will 
be investigated. 
 
If PH3 is detected in air around 
the perimeter piping standpipe at 
a concentration less than 0.3 ppm, 
then no further action is required. 


Step 6 – Specify Tolerable Limits on Decision Errors 
 No decision errors will be established.  


The precision, accuracy, representativeness, comparability, and completeness criteria and the instrument and method detection limits will be used to evaluate the usability of analytical data in making decisions about 
characterization of GOPCs and at a minimum will help ensure that data collected is above adequate quality. 


Step 7 – Develop the Plan for Obtaining the Data 
 The data collection design is described in the RCRA Pond Air Monitoring Plan. 
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APPENDIX A 
 


EPA-Requested Revisions (August 26, 2010) to the  
Air Monitoring Plan Sampling Framework - July 19, 2010 


and 
FMC Response to those Requested Revisions 


 
In a letter dated August 26, 2010, EPA approved the Air Monitoring Plan Sampling Framework 
submitted by FMC on July 19, 2010, with the following revisions.  FMC’s response to those 
revisions are provided in italics after each requested revision.  
 


1. Revise Section 1.1 to be consistent with the approved Interim Facility Boundary 
Monitoring Plan -Attachment 2, as revised August 6, 2010.  


 
FMC Response:  On July 19, 2010, FMC submitted a readily implementable “Interim 
Facility Boundary Monitoring Plan.”  EPA provided comments on the “Interim Facility 
Boundary Monitoring Plan”, which was revised and re-submitted on August 6, 2010.  
EPA approved the August 6, 2010 “Interim Facility Boundary Monitoring Plan” in an 
email dated August 16, 2010.  The “Interim Facility Boundary Monitoring Plan” will 
remain in place until FMC submits and EPA approves a final “Facility Boundary Air 
Monitoring Plan”.  As such, Section 1.1 of this “Air Monitoring Plan” has been modified 
to substantially remove components of the “Interim Facility Boundary Monitoring Plan“.   


2. At bottom of Page 3 -second bullet, revise "1-20 ppm range" to "0-20 ppm range."  
 


FMC Response:  Completed.  
 


3. Add a specification that, should a detection of phosphine above the field method 
detection limit occur during RCRA Pond perimeter surface monitoring, surface 
monitoring would step out from the area of the detect at the cap perimeter into any 
adjacent low lying area(s).  


 
FMC Response:  Reference to a “field method detection limit” has been deleted from 
this “Air Monitoring Plan” as the “field method detection limit” concept was developed 
and used during the site-wide gas assessment sampling.  FMC has adopted a trigger limit 
of 0.05 ppm PH3 for pond surface scanning.  This change can be seen in Sections 1.2.2, 
3.2, and 3.3 of the “Air Monitoring Plan”.    


4. Revise cap surface perimeter monitoring frequency to monthly monitoring at Ponds 15S, 
17, 18A, and 8E, and quarterly monitoring at other RCRA Ponds. After 12 months of 
monthly monitoring with non-detects at Ponds 15S, 17, 18A and 8E, there may be a step 
down to a quarterly monitoring frequency. After four quarters of non-detects at other 
Ponds, surface perimeter monitoring may be discontinued.  
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FMC Response:  Completed.  This change can be seen in Sections 1.2.2, and 3.2 of the 
“Air Monitoring Plan”.        


5. Indicate that any alarm or reading above 0.3 ppm from an industrial hygiene monitor 
would trigger an investigation and documentation of the source (if identified).  


 
FMC Response:  Completed.  This change can be seen in Sections 1.2.2, 1.2.3, 3.2, 3.3, 
and 3.4 of the “Air Monitoring Plan”.        


6. In Section 1.3, under "Description," add a bullet stating "Any other cap appurtenance that 
is subsequently identified and EPA requires to be monitored." 


 
FMC Response:  Completed.  This change can be seen in Section 1.2.3 of the “Air 
Monitoring Plan”.        


7. Revise cap appurtenance monitoring frequency to monthly monitoring at Ponds 15S, 17 
18A and 8E, and quarterly monitoring at other RCRA Ponds.  After 12 months of 
monthly monitoring with non-detects at Ponds 15S, 17, 18A and 8E, there may be a step 
down to a quarterly monitoring frequency.  After four quarters of non-detects at other 
Ponds, cap appurtenance monitoring may be discontinued. 


 
FMC Response:  Completed.  This change can be seen in Sections 1.2.3 and 3.4 of the 
“Air Monitoring Plan”.        


8. Revise monitoring of cap appurtenances to indicate that they be monitoring at both 1-2 
inches horizontally (for leak detection purposes) and at 12 inches (for air monitoring 
purposes).  Phosphine hits from leak detection monitoring would trigger investigation of 
the source and mitigation, but would not necessarily trigger an additional round of facility 
boundary monitoring.  Phosphine hits from ambient air monitoring (at 12 inches) would 
trigger an additional round of facility boundary monitoring.  Also, with respect to the 
performance objective of the UAO to maintain "for a period of one year, concentrations 
of phosphine released to the air by the pond must not exceed 1.0 ppm," the ambient air 
(12 inches) monitoring would be used. 


 
FMC Response:  Completed.  This change can be seen in Sections 1.2.3 and 3.4 of the 
“Air Monitoring Plan”.        


9. Indicate that ambient air monitoring phosphine detections would also trigger 
investigation of any adjacent low areas, similar to the methodology discussed in item #3 
above. 


 
FMC Response:  Completed.  This change can be seen in Sections 1.2.2, 1.2.3, 3.2, 3.3, 
and 3.4 of the “Air Monitoring Plan”.        
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APPENDIX B 
 


EPA Draft Comments of October 20, 2010 on the  
Air Monitoring Plan – September 27, 2010 


and 
FMC Draft Response to those Draft Comments 


As discussed during Conference Call of October 25, 2010 
 
In an email dated October 20, 2010, EPA provided draft comments on the Air Monitoring Plan 
submitted by FMC on September 27, 2010.  FMC’s draft responses to those comments were 
provided to EPA in an email dated October 22, 2010 and discussed during a conference call on 
October 25, 2010.  The draft EPA comments and listed below with FMC’s draft responses 
provided in italics after each draft comment.  
 
Preliminary Comments on RCRA Pond UAO Air Monitoring Plan 
 
1) Section 1.2.2.3, p. 1-4:  Perimeter surface scans need to be performed on Pond 16S on a 


monthly basis once gas extraction and treatment is discontinued. 
 


FMC Draft Response:  FMC notes that the perimeter surface scan frequency included in 
the 9/27 draft Air Monitoring Plan for Pond 16S is quarterly, e.g., the same frequency for 
cap surface scans which was approved pursuant to the Pond 16S UAO and which has 
been conducted quarterly since April 2008.  Please note that in the 10 monitoring events, 
PH3 was only detected >0.2ppm on two occasions (April 2008 and September 2008), 
when phosphine concentrations in the Pond TMPs were >100,000 ppm.  As currently 
forecast, gas extraction and treatment will be discontinued on approximately December 
1, and concentrations in the Pond 16 TMPs are currently averaging about 500 ppm, with 
the concentration in the perimeter piping expected to be a small fraction of that.  There is 
no expectation that as soon as gas extraction is discontinued concentrations will 
immediately return to levels at which detections above the pond cap were observed, 
rather pond concentrations in TMPs and perimeter piping are expected to increase at 
some rate proportional to PH3 generation, and the rate of increase will be observed.  
FMC proposes to increase the frequency of perimeter surface scans to monthly when the 
concentration in pond perimeter piping exceeds 2,000 ppm.  While existing data does not 
indicate that there is any significant risk of detection in a surface scan at this 
concentration, FMC agrees to increasing to monthly after the concentration has crossed 
the RCRA Pond UAO performance objective so  that the data generated during the 
implementation of the RCRA Pond UAO Air Monitoring Plan will be sufficiently. 


2) Section 1.2.2.3, p. 1-4:  After four consecutive quarters of cap perimeter surface scans 
with no detections at or above 0.05 ppm, monitoring will go to annual (not be 
discontinued). 


 
FMC Draft Response:  FMC notes that EPA’s August 26, 2010 letter (item 4) directed 
FMC to modify the Air Monitoring Plan Sampling Framework and specified that “After 
four quarters of non-detects at other Ponds, surface perimeter monitoring may be 
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discontinued.” FMC understands that the agency is now directing otherwise. FMC 
proposes that the Plan specify “After four consecutive quarters of cap perimeter surface 
scans with no detections at or above 0.05 ppm, monitoring will go to annual.  After four 
consecutive years of no detections, cap perimeter scans will be discontinued.” While the 
RCRA Pond UAO includes tasks of generally defined duration, and would be expected to 
be concluded prior to such time, this language should serve to address the uncertainty 
associated with completion of work under the order. 


 
3) Section 3.4, p. 3-8:  Appurtenance monitoring needs to be monthly at Pond 16S once gas 


extraction and treatment is discontinued.   
 


FMC Draft Response:  Please reference item 1 above.  While the historical data 
available for monitoring appurtenances at Pond 16S is not quite as robust, area sampling 
has been conducted daily in the GETS operating area since October 2008, with no 
detections over 0.3 ppm.  As above, FMC would propose that similar logic be applied 
here, e.g., when the phosphine concentration in the pond perimeter piping has rebounded 
to greater than 2,000 ppm, monitoring frequency would increase from quarterly to 
monthly, so as to develop a symmetrical and robust data set. 
 


4) Section 3.4, p. 3-8:  After four consecutive quarters of cap appurtenance monitoring with 
no detections at all appurtenances, monitoring will go to annual (not be discontinued). 


 
FMC Draft Response:  FMC notes that EPA’s August 26, 2010 letter (item 7) directed 
FMC to modify the Air Monitoring Plan Sampling Framework and specified that “After 
four quarters of non-detects at other Ponds, cap appurtenance monitoring may be 
discontinued.” FMC understands that the agency is now directing otherwise. FMC 
proposes that the Plan specify “After four consecutive quarters of non-detects during cap 
appurtenance monitoring, monitoring will go to annual.  After four consecutive years of 
no detections, cap appurtenance monitoring will be discontinued.”  While the RCRA 
Pond UAO includes tasks of generally defined duration, and would be expected to be 
concluded prior to such time, this language should serve to address the uncertainty 
associated with completion of work under the order. 
 


5) Section 3.4.2, p. 3-14:  Indicate that additional “fenceline” monitoring will be 
immediately conducted for any air monitoring alarm above 1 ppm. 
 
FMC Draft Response:  FMC suggests that the same language included in the 8/6/10 
Interim Facility Boundary Monitoring Plan, e.g., “trigger an immediate (within 15 
minutes of notification of any evacuation) additional round of fenceline monitoring at 
sites 1 through 9.” 
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Preliminary Comments on Plan Framework for Facility Boundary Monitoring  
 


1) Section 4.0, p. 9:  Include Pond 16S in the pond perimeter continuous monitoring regime, 
with monitoring to be in place when gas extraction and treatment is discontinued. 
 
FMC Draft Response:  The 9/27 Plan Framework for Facility Boundary Monitoring 
proposed continuous sampling at ponds where gas extraction and treatment was 
underway.  This is because the largest potential source of phosphine release to air is 
actually during extraction and treatment, when phosphine can be released via a point 
source due to an upset condition with the GES carbon treatment system.    Absent 
purposeful extraction of gas from the pond, the number of potential sources of release to 
air is limited to leaks from the non-pressurized system via TMPs, other appurtenances, or 
diffusion from soil gas to ambient air (i.e., fugitive, passive releases with low volume and 
velocity).  While fugitive releases have been detected at the source (pond cap monitoring, 
appurtenance monitoring), note that throughout the site wide assessment, there were no 
alarms (above 0.2 or 0.3 ppm PH3) on industrial hygiene (IH) monitors worn by the 
technicians conducting the monitoring.  The lack of any IH monitor alarms during the 
site wide assessment provides further supporting evidence that any fugitive phosphine 
release disperses quickly down-wind to non-detectible concentrations.  Continuous 
monitoring downwind of a pond where there is no point source emission (gas extraction 
and treatment) and phosphine concentrations beneath the cap are do not warrant 
extraction is not appropriate.  Actual leak detection, pursuant to the Air Monitoring Plan, 
is a more appropriate means to identify sources of fugitive release.  And, as the leak 
detection is coupled with monitoring ambient air at a distance approximately 12 inches 
from the source, should a leak not be quickly dispersing, it will be investigated pursuant 
to the protocols in the Air Monitoring Plan.  Lastly, should such leaks result in greater 
than 1.0 ppm in ambient air (RCRA Pond UAO Performance standard), FMC 
understands that the agency can take additional actions, including potentially requiring 
gas extraction, which would then trigger continuous monitoring   as proposed in the 9/27 
Plan Framework for Facility Boundary Monitoring. 
 


2) Section 4.0, p. 10:  Maximum and TWA concentrations for each 8-hour period should be 
saved and downloaded in an electronic file from the data logging instrument, in addition 
to or in place of recording the data on a field monitoring logsheet. 


 
FMC Draft Response:  FMC Draft response: In the conference call on October 19th, 
EPA inquired about the possibility of having the Draeger Pac III programmed to store 
the data that is currently being recorded by the operators on the log sheets, e.g., 
consecutive 8-hour TWA and recorded maximums and FMC agreed to investigate.  In the 
subsequent discussions with Draeger, we have determined that this is not an available 
feature.  To the extent that FMC understood that EPA was looking for data in excel 
spreadsheets that could be more readily analyzed, Excel spreadsheets will be prepared 
with the results recorded by operators for submittal to EPA with monthly reports 
prepared pursuant to the order.    
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EPA Conditional Approval of Air Monitoring Plan and Framework for Facility Boundary 
Monitoring dated December 14, 2010 with conditional revisions. 


and 
FMC Responses to those conditional revisions  


as included in this Air Monitoring Plan 
 


Conditional Revisions to the Air Monitoring Plan 


1) Section 1.2.2.3, p 1-4 (now Section 1.2.1.3, p1-5):  Increase the perimeter surface scan 
monitoring frequency at Pond 16S to monthly when concentrations in pond perimeter 
piping have been recorded at or in excess of 2,000 ppm phosphine. 


 
FMC Response:  Completed.  This revision was made in Section 1.2.1.3, p1-5 of the Air 
Monitoring Plan – Part I – RCRA Pond Air Release Monitoring which now states: 
“However, if and when the perimeter piping PH3 concentration at Pond 16S reaches 
2,000 ppm (as measured monthly pursuant to the RCRA Pond Phosphine Assessment 
Study Work Plan – November 2010) the cap perimeter surface monitoring frequency will 
increase to monthly.”  Revisions were also made and in the following locations of the 
same Plan for consistency: 


• Section 2.2, p2-2 
• Table 1-1 
• Table 3-1 


 


2) Section 1.2.2.3, p 1-4 (now Section 1.2.1.3, p1-5):  After four consecutive quarters of cap 
perimeter surface scans with no detections at or above 0.05 ppm phosphine, monitoring 
frequency may go to annual.  After four consecutive years of no detections, cap perimeter 
surface scan monitoring may be discontinued. 


 
FMC Response:  Completed.  This revision was made in Section 1.2.1.3, p1-5 of the Air 
Monitoring Plan – Part I – RCRA Pond Air Release Monitoring which now states: “After 
twelve (12) consecutive months of cap perimeter surface monitoring, the monitoring 
frequency for a given pond will be reduced to quarterly provided that pond had no 
detections of PH3 at or above 0.05 ppm at the cap perimeter surface.  After four (4) 
consecutive quarters of cap perimeter surface monitoring, if any of those ponds have no 
PH3 detections at or above 0.05 ppm of PH3 at the cap perimeter surface, this monitoring 
frequency will be reduced to annually for that pond.  After four (4) consecutive years of 
no detections, cap perimeter monitoring may be discontinued at that pond.”  Revisions 
were also made in the following locations for consistency: 


• Section 2.2, p2-1 and 2-2 
• Table 1-1 
• Table 3-1 
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3) Section 3.4, p 3-8 (now Section 2.4, p2-9):  Increase the appurtenance monitoring 
frequency at Pond 16S to monthly when concentrations in pond perimeter piping have 
been recorded at or in excess of 2,000 ppm phosphine. 


 
FMC Response:  Completed.  This revision was made in Section 2.4, p2-9 of the Air 
Monitoring Plan – Part I – RCRA Pond Air Release Monitoring which now states: 
“However, if and when the perimeter piping PH3 concentration at Pond 16S reaches 
2,000 ppm (as measured monthly pursuant to the RCRA Pond Phosphine Assessment 
Study Work Plan – November 2010), the appurtenance air monitoring frequency will 
increase to monthly.”  Revisions were also made in the following locations for 
consistency: 


• Section 1.2.2.3, p1-10 
• Table 1-1 
• Table 3-1 


 


4) Section 3.4, p 3-8 (now Section 2.4, p2-9):  After four consecutive quarters of 
appurtenance monitoring with no detections at or above 0.05 ppm phosphine, monitoring 
frequency may go to annual.  After four consecutive years of no detections, cap 
appurtenance monitoring may be discontinued. 


 
FMC Response:  Completed.  This revision was made in Section 2.4, p2-9 of the Air 
Monitoring Plan – Part I – RCRA Pond Air Release Monitoring which now states: “After 
twelve (12) consecutive months of appurtenance monitoring, if any of these ponds have 
no detections at or above 0.05 ppm of PH3 at any appurtenance, the monitoring 
frequency for that pond will reduce to quarterly.  After four (4) consecutive quarters of 
appurtenance monitoring, if any of these ponds have no detections of PH3 at or above 
0.05 ppm of PH3 at any appurtenance, frequency will be reduced to annually for that 
pond.  After four (4) consecutive years of no PH3 detections, pond appurtenance 
monitoring may be discontinued on that pond.”  Revisions were also made in the 
following locations for consistency: 


• Section 1.2.2.3, p1-10 and 1-11 
• Table 1-1 
• Table 3-1 


 


5) Section 3.4.2, p 3-14 (now Section 2.4.2, p2-15):  An additional round of fenceline 
monitoring will be conducted immediately (within 15 minutes) after any air monitoring 
alarm at or above 1 ppm. 


 
FMC Response:  Completed.  This revision was made in Section 2.4.2, p2-15 of the Air 
Monitoring Plan – Part I – RCRA Pond Air Release Monitoring which now states: “In 
addition, any air monitoring reading of 1.0 ppm PH3 or greater in air will trigger an 
immediate (within 15 minutes of such reading) additional round of “fenceline” 
monitoring for PH3 at the nine fenceline monitoring locations (sites 1 through 9), 
following procedures as provided in the Air Monitoring Plan – Part II - Facility 
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Boundary Monitoring Plan.”  Revisions were also made  in the following locations for 
consistency: 


• Section 1.2.1.3, p1-6 
• Section 1.2.2.3, p1-11 
• Section 2.2, p2-4 
• Section 2.3, p2-7 
• Section 2.4, p2-10 
• Section 2.5, p2-19 


 


Conditional Revisions to the Plan Framework for Facility Boundary Monitoring 


1) Section 4.0, p 10:  Maximum and TWA concentrations from pond perimeter continuous 
monitoring shall be reported in UAO weekly reports in a spreadsheet format. 


 
FMC Response:  Completed.  Section 3.3 of the Air Monitoring Plan – Part II – Facility 
Boundary Monitoring states “The 8-hour maximum and TWA PH3 concentrations from 
the pond perimeter continuous monitoring program will be reported to EPA in an 
electronic tabular (spreadsheet) format as a component of the required UAO weekly 
reports.”   


 


 







   
Interim Facility Boundary Monitoring Plan  August 6, 2010 
 


 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX C 
 
 
 


Draeger Pac III Instructions for Use (“Users Manual”), Draeger specifications for the 
DrägerSensor® XS Hydride sensor and KW Draeger Pac III Phosphine Monitor 


Calibration Procedure 
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Gebrauchsanweisung


Instructions for Use
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Brief Instructions


Before switching on, identify the Pac III
● Press » M / q « key briefly –


display: instrument ID and gas type.


Switching on the instrument
● Press »t / u « key –


Info screens are displayed –
the message "wait..." is displayed.
Then follows: display of gas concen-
tration, gas type and measuring unit.


Switch off the instrument
● Press the keys »M / q « and »E / l «


simultaneously for at least 1 second.


Switching on the display illumination
● Press » M / q « key –


the display is lit for 10 seconds.


Alarm
– Audible and visual alarms are on. 
– The display indicates the alarm.


Pre alarm: single tone, regular intervals.
Main alarm: dual tone, regular intervals


● To confirm the alarm: press
»t / u « key.


Info Mode
● Press »t / u « key – display: info screen.


Next screen: Press »t / u « key.


Menu Mode
● Press »t / u « key for more than 3 seconds –


the selection menu is displayed.
00


12
36


00


Kurzanleitung


Vor dem Einschalten Gerät identifizieren
● Taste » M / q « kurz drücken –


Anzeige: Gerätenummer und Gasart


Gerät einschalten
● Taste »t / u « drücken –


Anzeige von Informationsfenstern –
Anzeige  "warten...“ erscheint.
Danach Anzeige mit: Gaskonzen-
tration, Gasart und Meßeinheit.


Gerät ausschalten
● Gleichzeitig Tasten » M / q « und »E


/ l « mindestens 1 s drücken.


Beleuchtung der Anzeige einschalten
● Taste » M / q « drücken –


Beleuchtung ist für 10 Sekunden an.


Alarm
– Hupe ertönt, Alarmleuchte an 
– Anzeige zeigt Alarm an.


Voralarm: regelmäßiger Einzelton
Hauptalarm: regelmäßiger Doppelton


● Alarm bestätigen: Taste »t / u «
drücken.


Geräteinformationen abfragen
● Taste »t / u « drücken – Anzeige: Informationsfenster.


Nächstes Fenster: Taste »t / u « drücken.


Menübetrieb
● Taste »t / u « mehr als 3 Sekunden drücken –


das Auswahlmenü wird angezeigt.


2


Pac III


SO2    ppm
 H
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Eintastenkalibrierung – Frischluft (falls aktiviert)
● Taste »E / l « mehr als 10 Sekunden drücken –


dann Taste »t / u « zum Bestätigen oder jede andere
Taste zum Abbrechen.


Anzeige:
1 Meßwert, bzw.


++++ bei Meßbereichsüberschrei-
tung


– – – – bei Meßbereichsunterschrei-
tung


2 Chemisches Symbol bzw. Kurzname
für das gemessene Gas


3 Meßeinheit –
beim Konzentrationsalarm bzw. Expo-
sitionsalarm » A1 «, » A2 «, » MAK «
oder »STEV« im Wechsel mit der
Einheit


4 Sonderzeichen im Meßbetrieb:
i Es liegt eine Warnung vor,
F Es liegt eine Störung vor,
‹ Aufforderung zum Batteriewechsel oder
∫ Batterie leer,
v Meßwertspeicher aktiv,
H MAK-Auswertung aktiv,
V PC-Transfer.


Weitere Bedienfunktionen, die den Zustand und die Arbeits-
weise des Gerätes verändern, sind nur im Menübetrieb
erreichbar. Detallierte Beschreibung siehe "Technisches Hand-
buch Pac III".


Hot key calibration – fresh air (if activated)
● Press »E / l « key for more than 3 seconds –


after this press »t / u « key to validate or press any other
key to cancel procedure.


Display:
1 Measured value, or


++++ if value exceeds measurement
range


– – – – if value falls below measure-
ment range


2 Chemical symbol or abbreviation for
the measured gas


3 Measuring unit –
in the case of a concentration alarm
or exposure alarm: »A1«, »A2«, »TWA«
or »STEL« appear in alternation with
the measuring unit


4 Special symbols in measuring mode:
i A warning has been signalled
F An error has been signalled
‹ Battery replacement indication or
∫ Battery Dead Alarm,
v Data logger activated,
H TWA evaluation activated,
V PC transfer.


Other operating functions that modify the condition and
operation of the instrument are only accessible in menu mode.
For a detailed description refer to "Technical Handbook
Pac III".
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Anzeige Signalton und rote
Alarmleuchte


Alarmart


Im Wechsel » A1 «
und Einheit


Konzentrations-
Voralarm


Nur bei O2:
Konzentrations-
Hauptalarm


Im Wechsel » A2 «
und Einheit


Konzentrations-
Hauptalarm


Im Wechsel
» MAK « bzw.
»STEL« und
Einheit


Expositionsalarm
MAK


Sonderzeichen
» ‹ «


Aufforderung zum
Batteriewechsel


Sonderzeichen
» ∫ «


Batterie-Leer-Alarm


Sonderzeichen
» F «


Es liegt ein Geräte-
fehler vor 


Sonderzeichen
» F «


Es liegt ein Fehler
im Mikroprozessor
vor


Display Signal tone and
red alarm lamp


Alarm type


Alternating » A1 «
and unit


Concentration pre-
alarm


Only for O2:
Concentration
main-alarm


Alternating » A2 «
and unit


Concentration
main-alarm


Alternating
»TWA« or
»STEL« and
unit


Exposure alarm
TWA


Special symbol
» ‹ «


Battery replace-
ment indication 


Special symbol
» ∫ «


Battery Dead Alarm


Special symbol
» F «


Instrument fault 


Special symbol
» F «


Microprocessor
fault
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Zu Ihrer Sicherheit


Gebrauchsanweisung beachten


Jede Handhabung an dem Gerät setzt die genaue Kenntnis
und Beachtung dieser Gebrauchsanweisung voraus.
Das Gerät ist nur für die beschriebene Verwendung bestimmt.


Instandhaltung


Das Gerät muß regelmäßig Inspektionen und Wartung durch
Fachleute unterzogen werden (mit Protokoll).
Instandsetzung am Gerät nur durch Fachleute.
Für den Abschluß eines Service-Vertrages sowie für Instand-
setzungen empfehlen wir den DrägerService.
Bei Instandhaltung nur Original-Dräger-Teile verwenden.
Kapitel "Instandhaltungsintervalle" beachten.


Einsatz in explosionsgefährdeten Bereichen


Geräte oder Bauteile, die nach den bergbehördlichen Verord-
nungen, der Verordnung über elektrische Anlagen in explo-
sionsgefährdeten Räumen (ElexV) oder europäischen Explo-
sionsschutz-Richtlinien geprüft und zugelassen sind, dürfen
nur unter den in der Zulassung angegebenen Bedingungen
eingesetzt werden.
Änderungen dürfen an den Betriebsmitteln nicht vorge-
nommen werden. Der Einsatz von defekten oder unvollstän-
digen Teilen ist unzulässig.
Bei Instandsetzung an diesen Geräten oder Bauteilen müssen
die entsprechenden Bestimmungen beachtet werden.


For Your Safety


Strictly follow the instructions for use


Any use of the instrument requires full understanding and
strict observation of these instructions.
The instrument is only to be used for the purposes specified
here.


Maintenance


The instrument must be inspected and serviced by trained
service personnel at regular intervals (and a record kept).
Repair of the instrument may only be carried out by trained
service personnel.
We recommend that a service contract is obtained with
DrägerService and that all repairs are also carried out by
them.
Only authentic Dräger spare parts may be used for mainte-
nance.
Observe chapter "Maintenance Intervals".


Use in areas subject to explosion hazards


Equipment or components which have been tested and
approved according to the national regulations on electrical
equipment in rooms subject to explosion hazards, the national
mining regulations or European explosion protection direc-
tives, may be used only under the conditions specified in the
approval.
Modifications or the use of faulty or incomplete parts are not
permitted.
In case of repairs to equipment or components of this type,
the national regulations must be observed.
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Haftung für Funktion bzw. Schäden


Die Haftung für die Funktion des Gerätes geht in jedem Fall
auf den Eigentümer oder Betreiber über, soweit das Gerät
von Personen, die nicht dem DrägerService angehören,
unsachgemäß gewartet oder instandgesetzt wird oder wenn
eine Handhabung erfolgt, die nicht der bestimmungsgemäßen
Verwendung entspricht.
Für Schäden, die durch die Nichtbeachtung der vorstehenden
Hinweise eintreten, haftet Dräger nicht.
Gewährleistungs- und Haftungsbedingungen der Verkaufs-
und Lieferbedingungen von Dräger werden durch vorste-
hende Hinweise nicht erweitert.


Dräger Safety AG & Co. KGaA


Liability for proper function or damage


The liability for the proper function of the instrument is irrevo-
cably transferred to the owner or operator to the extent that
the instrument is serviced or repaired by personnel not
employed or authorized by DrägerService or if the instrument
is used in a manner not conforming to its intended use.
Dräger cannot be held responsible for damage caused by
non-compliance with the recommendations given above.
The warranty and liability provisions of the terms of sale and
delivery of Dräger are likewise not modified by the recommen-
dations given above.


Dräger Safety AG & Co. KGaA
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Verwendungszweck


Pac III ist ein tragbares Gasmeßgerät für die kontinuierliche
Überwachung von toxischen Gasen oder Sauerstoff in der
Umgebungsluft am Arbeitsplatz, entsprechend dem einge-
bauten DrägerSensor.


Nicht für Messungen von Prozeßgasen!


Ein Betrieb der Gerätekombination Pac III mit Lithium-
Batterie und einem DrägerSensor XS EC ist zu vermeiden.
Es besteht die Gefahr, daß durch Ausgasen der Lithium-
Batterie das Sensorsignal driftet und der angezeigte Meßwert
verfälscht wird.
Die Gefahr besteht nicht bei Verwendung von einem Pac III
mit Alkali-Batterien bzw. einer wiederaufladbaren Versor-
gungseinheit und/oder DrägerSensoren EC (PacSensor II).


Pac III Basic


– Steckbare elektrochemische DrägerSensoren für CO,
H2S oder O2.


– Die Alarmschwellen für die Konzentrationsalarme sind,
abhängig von dem eingebauten Sensor, einstellbar.


Intended Use


Pac III is a portable gas monitor for continuous monitoring of
either toxic gases or oxygen in the ambient air at the workplace,
depending on which DrägerSensor is installed.


Not suitable for measuring process gases!


A use of a Pac III instrument with Lithium battery together
with a DrägerSensor XS EC (and only in this combination)
has to be avoided.
An outgasing battery will be results in a sensor drift and a
wrong reading in the display.
This problem does not occur when a Pac III instrument with
an alkaline battery or with a rechargeable supply unit and/or a
DrägerSensor EC (PacSensor II) is used.


Pac III Basic


– Plug-in electrochemical DrägerSensors for CO, H2S
or O2.


– The alarm setpoints for the concentration alarms can be
adjusted to suit the particular sensor installed.
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Pac III S tandard


– Beliebig austauschbare, steckbare elektrochemische
DrägerSensoren für Sauerstoff und verschiedene toxische
Gase.


– Automatische Konfiguration des Gerätes entsprechend
dem eingebauten Sensor.


– Die Alarmschwellen sind, abhängig von dem eingebauten
Sensor, einstellbar.


– Pac III S berechnet den MAK-Wert und alarmiert nach
Erreichen der eingestellten Alarmschwellen für den MAK-
Alarm.


Pac III E rweitert


– Beliebig austauschbare, steckbare elektrochemische
DrägerSensoren für Sauerstoff und verschiedene toxische
Gase.


– Automatische Konfiguration des Gerätes entsprechend
dem eingebauten Sensor.


– Die Alarmschwellen sind, abhängig von dem eingebauten
Sensor, einstellbar.


– Pac III E speichert die Meßwerte in einem vorbestimmten
Zeitintervall,


– berechnet die MAK und die Kurzzeitwerthöhe STEL und
alarmiert nach Erreichen der eingestellten Alarmschwellen
für den MAK- und STEL-Alarm.


Pac III S tandard


– Fully interchangeable plug-in electrochemical
DrägerSensors for oxygen and various toxic gases.


– The monitor is automatically configured to suit the installed
sensor.


– The alarm setpoints can be adjusted to suit the particular
sensor installed.


– Pac III S computes time weighted average (TWA) value,
and activates the TWA alarm at programmed levels.


Pac III Hygiene


– Fully interchangeable plug-in electrochemical
DrägerSensors for oxygen and various toxic gases.


– The monitor is automatically configured to suit the installed
sensor.


– The alarm setpoints can be adjusted to suit the particular
sensor installed.


– Pac III H logs the values of the monitored gas at a prede-
termined interval, 


– computes time weighted average (TWA) and short term
exposure limit (STEL) values, and activates the TWA and
STEL alarms at programmed levels.
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Ex-Zulassung


ATEX II 1 G EEx ia II C T4
Demko 02 ATEX 0135331


UL Class I, Div. 1, Group A, B, C, D
Class II, Div. 1, Group E, F, G


CSA Class I, Div. 1, Group A, B, C, D


Ex-approval


ATEX II 1 G EEx ia II C T4
Demko 02 ATEX 0135331


UL Class I, Div. 1, Group A, B, C, D
Class II, Div. 1, Group E, F, G


CSA Class I, Div. 1, Group A, B, C, D
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Betrieb


Vor der ersten Gerätebenutzung
Geräte mit Alkali-/Lithium-Versorgungseinheit
(alle Gerätetypen):


Lithium / Alkali 9 V Block liegt bei.
● Batterie einsetzen – entsprechend Kapitel "Alkali- oder


Lithium Batterie wechseln", Seite 31.
1. Versorgungseinheit herausziehen.
2. Beiliegenden 9 V Block kontaktieren und in die Versor-


gungseinheit einlegen.
3. Versorgungseinheit in die Meßeinheit schieben.
4. Versorgungseinheit mit Meßeinheit verschrauben


(2 Schrauben).
5. Wenn erforderlich: Datum und Zeit stellen, siehe Techni-


sches Handbuch Pac III.
6. Das Gerät ist nach Warmlaufen des Sensors betriebsbe-


reit.


Geräte mit wiederaufladbarer-Versorgungseinheit
(bei Pac III S und Pac III E):


Die Versorgungseinheit ist in die Meßeinheit geschoben, der
Steckverbinder ist jedoch nicht in die Meßeinheit gesteckt.
● Steckverbinder in die Meßeinheit einsetzen – siehe Techni-


sches Handbuch Pac III, Kapitel "Versorgungseinheit
wechseln".


1. Versorgungseinheit herausziehen.
2. Steckverbinder der Versorgungseinheit in Buchse der


Meßeinheit stecken.
3. Versorgungseinheit in die Meßeinheit schieben.
4. Versorgungseinheit mit Meßeinheit verschrauben


(2 Schrauben).
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Operation


Before switching on for the first time
For instruments with alkaline/lithium supply unit
all types of instruments):


Lithium / Alcaline 9 V battery is mounted.
● Insert battery as instructed in the section on "Changing alka-


line or lithium battery", see page 31.
1. Pull out the power supply from measuring unit.
2. Contact supplied battery and install it into power supply.
3. Push the power supply with installed battery into the


measuring unit.
4. Fasten screws (2 screws).
5. If required: set time and date, see Technical Handbook


Pac III.
6. After warming up the sensor the instrument is ready for


use.


For instruments with rechargeable supply unit 
for Pac III S and Pac III H):


The power supply unit is pushed into the measuring unit. The
plug of the power supply is not connected to the socket which
is in the measuring unit.
● Insert the plug-in connector into the measuring unit – see


Technical Handbook Pac III, section "Changing supply unit.
1. Pull out the power supply from measuring unit.
2. Connect plug of power supply with socket of measuring


unit.
3. Push in power supply into the measuring unit.
4. Fasten screws (2 screws).







5. Versorgungseinheit laden, Seite 33.
6. Wenn erforderlich: Datum und Zeit stellen, siehe Techni-


sches Handbuch Pac III.
7. Das Gerät ist nach Warmlaufen des Sensors betriebsbe-


reit.


Beim Einlaufen neuer Sensoren kann es kurzzeitig zu einem
erhöhten Stromverbrauch kommen, so daß das Gerät
Batterie-alarm anzeigt. Der Stromverbrauch reduziert sich
jedoch nach kurzer Zeit auf normale Werte und der Batteriea-
larm erlischt.


Die bei Lieferung durchgeführte Kalibrierung und die Geräte-
einstellungen können abgefragt werden – siehe Technisches
Handbuch Pac III,  Kapitel "Weitere Bedienfunktionen (Menü-
betrieb)", Abschnitt "Gerätefunktionen abfragen".


Gerät neu kalibrieren


– wenn zwischen Lieferdatum und erster Benutzung mehr
als 3 Monate vergangen sind.


– Der Einsatz der Geräte soll entsprechend den Richtlinien
der jeweils zuständigen Berufsgenossenschaft (z. B. UVV)
erfolgen.


● Gerät kalibrieren – siehe Technisches Handbuch Pac III.


5. Charge power supply unit, page 33.
6. If required: set time and date, see Technical Handbook


Pac III.
7. After warming up the sensor the instrument is ready for


use.


Current consumption can briefly be higher than normal during
the warmup of a new sensor; the instrument may show low
battery alarm. Current consumption will go down to normal
values after a short period of time and the low battery alarm
will cease.


The factory-set calibration and instrument settings can be
checked – see Technical Handbook Pac III, "Checking instru-
ment functions" in the chapter on "Operation, Other Functions
(Menu Mode)".


Recalibrating the instrument


– if more than 3 months have elapsed between delivery and
first use.


– For the use of the instrument follow the relevant guidelines
of the respectively appropriate Employment Accident Incu-
rance Fund.


● Calibrate the instrument – see Technical Handbook
Pac III.
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Gerät identifizieren nur für Pac III S und Pac III E


Zur Identifizierung des Geräts können die
eingegebene Gerätenummer (InstrID) und
das Meßgas des Sensors vor dem
Einschalten des Pac III abgefragt werden.


● Taste » M « drücken –
Anzeige z.B.:


– Das Pac III kann auch so konfiguriert
werden, daß bei ausgeschaltetem
Gerät die Gerätenummer und die
Gasart ständig angezeigt werden.


Gerät einschalten
● Taste »t « drücken –


Kurzer Ton und kurzes Blinken –
Anzeige:


Konfigurationsdaten werden intern
gelesen –
während dieser Zeit nacheinander
Anzeige:


– Gerätebezeichnung und Software-
Version, z. B.


– Datum und Zeit (nur bei Pac III S und
Pac III E) –
nur wenn die eingestellte Zeit falsch ist
und korrigiert werden muß, z. B.


Instrument ID only for Pac III S and Pac III H


To identify the instrument, the entered
instrument number (Instr ID) and the gas
type monitored by the sensor can be
checked before switching on the Pac III.


● Press » M « key –
The display will read e.g.:


– The Pac III can also be configured to
display the instrument ID and gas type
constantly when switched off.


Switching on the instrument
● Press »t « key –


There will be a short beep, and the
following message will flash briefly on
the display:


Configuration data will be loaded inter-
nally –
thereafter display:


– Instrument type and software version,
e. g.


– Date and time (only for Pac III S und
Pac III H) –only when the set time is
not correct and must be reset, e. g.


Pac III S
Instr ID


XYZ1234
Gas SO2


Pac III S
Instr ID


XYZ1234
Gas SO2


D D


Dräger
Pac III E


v 3.0x


Dräger
Pac III H


v 3.0x


Dat./Zeit
14.08.99


11:59


Date/Time
14.08.99


11:59
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– Meßgas und Meßbereichsendwert,
z. B.


– Alarmschwellen A1 und A2, z. B.


– Zustand Expositionsauswertung, 
nur für Pac III E und toxische Gase
z. B.


– Identifizierungs für das Gerät und
Kenzahl für eine Meßstelle bzw. einen
Meßabschnitt im Tagesprofilspeicher,
nur für Pac III E, z. B.


– Zuletzt Gasart und Einheit mit der
Meldung » warten . . . «


– Gas type and measuring range limit,
e. g.


– Alarm setpoints A1 and A2, e. g.


– State of exposure evaluation, 
for Pac III H and toxic gases only
e. g.


– Instrument ID and session ID in the
daily profile memory, 
for Pac III H only, e. g.


– Finally the gas type and the unit with
the message » wait . . . «


Meßgas:
CO
Meßber.:
2000 ppm


Gas Type:
CO
Gas Range:
2000 ppm


Alarme:


A1 30
A2 60


Alarms:


A1 30
A2 60


CO ppm
warten . . .


CO ppm
wait . . .


Grenzw.:
MAK1: 15
MAK: 30
STEL: 20


Limits:
TWA1: 15
TWA: 30
STEL: 20


Instr. ID:
AB C-123


Dat. Kenn.:
23789


Instr. ID:
AB C-123


Session ID:
23789
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● Warten, bis normaler Meßbetrieb ange-
zeigt wird –
Anzeige der aktuellen Gaskonzentra-
tion, Gasart und Einheit z. B.:


Wenn nach dem Einschalten nicht die
Meßwertanzeige sondern die Störungsmel-
dung »SensCheck fällig !« angezeigt wird:


– Die Sensornutzungsdauer ist abge-
laufen.


● Sensor vom DrägerService überprüfen
lassen –
oder
Sensor auswechseln.


● Beim Tragen des Gerätes, Sensoröff-
nung freihalten.


Gerät ausschalten:


● Tasten » M « und » E « gleichzeitig
mindestens 1 Sekunde drücken.


● Wait until normal measuring mode is
displayed –
current gas concentration, gas type
and measuring unit, e.g.:


If the error message »SensCheck
required !« is displayed instead of the
measuring value:


– The remaining sensor capacity is
expired.


● Perform sensor check by Dräger-
Service –
or
change sensor.


● When carrying the instrument, keep the
sensor aperture clear.


Switching off the instrument


● Press » M « and » E « keys
simultaneously for at least 1 second.


0.0
CO ppm


0.0
CO ppm


SensCheck
fällig !
CO ppm
F


SensCheck
required !
CO ppm
F
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Falls ein Sensor neu eingesetzt wurde
oder das Gerät noch nicht lange mit der
Spannungsversorgung verbunden ist:


– Pac III testet, ob stabiles Meßver-
halten vorliegt (Einlaufzeit).
In der ersten Phase der Einlaufzeit,
Anzeige z. B.:


– Einlaufzeit des Sensors, siehe entspre-
chendes Sensor-Datenblatt.


In der zweiten Phase der Einlaufzeit:
– Anzeige des Meßwertes mit dem 


Warnungssymbol »i«
– keine Kalibrierung möglich,
– erhöhter Meßfehler.


● Warten bis der normale Meßbetrieb
angezeigt wird.


Wenn in regelmäßigen (langen) Zeitab-
ständen ein kurzer Ton und ein Blinken
auftritt:


– Das Betriebssignal ist eingeschaltet –
siehe Technisches Handbuch Pac III,
Kapitel "Weitere Bedienfunktionen
(Menübetrieb)", Abschnitt "Instrument".
Pac III meldet damit die Betriebsbe-
reitschaft.


If a sensor has just been inserted or if the
instrument has not been connected for
long to the power supply:


– Pac III will test whether the measure-
ment response is stable (warm-up time).
In the first phase of warm-up period,
example display:


– For the sensor warm-up time, see the
relevant sensor data sheet.


In the second phase:
– Display of measuring value with the
warning symbol »i«
– no calibration possible,
– increased measuring error.


● Wait until normal measuring mode is
displayed.


If the display flashes and a short beep is
emitted at regular (long) intervals:


– The operating signal ("Secure Beep")
is switched on:
see Technical Handbook Pac III,


section on "Instrument" in chapter on
"Operation, Other Functions (Menu
Mode)".
This signal indicates that the Pac III is
ready for operation.


bereit in
10 Min
SO2 ppm
i


Ready in
10 min
SO2 ppm
i
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Alarm wird ausgelöst:
– beim Überschreiten (und bei O2 A1 beim Unterschreiten)


der Alarmschwellen für Konzentrationsalarm,
– beim Überschreiten der Alarmschwelle für die Expositions-


alarm MAK (bei Pac III S und Pac III E) und
STEL (Pac III E),


– bei nicht mehr ausreichend geladener Batterie,
– bei Geräte- und Sensorfehlern.
Alarme erkennen, Seite 22.


Beim Überschreiten des Meßbereichs-
endwertes:


– Anstelle des Meßwertes wird
» + + + + « angezeigt, z. B.:


Bei negativem Signal:


– Anstelle des Meßwertes wird
» – – – – « angezeigt, z. B.:


Wenn eine Warnung vorliegt:


– zusätzliches Einblenden des Sonder-
symbols » i « in der linken unteren
Ecke, z. B.:


– Das Gerät ist weiterhin einsatzbereit,
eventuell mit leichten Einschränkungen.


– Warnung im Klartext anzeigen –
siehe Technisches Handbuch Pac III,
Kapitel "Weitere Bedienfunktionen
(Menübetrieb)" Abschnitt "Warnungen
abfragen".


Alarm triggered:
– On exceeding, or, in the case of O2 A1, falling below the


alarm setpoints for the concentration alarm,
– on exceeding the alarm setpoint for the exposure alarm


TWA (for Pac III S and Pac III H) and
STEL (Pac III H),


– if the battery is no longer sufficiently charged,
– in the event of instrument and sensor errors.
See page 22 for how to recognize the different alarms.


On exceeding the measuring range 
limit


– » + + + + « will be displayed instead of
the measured value, e.g.: 


If the signal is negative


– » – – – – « will be displayed instead of
the measured value, e.g.:


In the event of a warning:


– The special symbol » i « will also
appears in the bottom left corner, 
e.g.:


– The instrument is still ready for use, but
possibly with some restrictions.


– To display the warning message in
plain text, see Technical Handbook
Pac III, section "Check for warnings"
in the chapter on "Operation, Other
Functions (Menu Mode)".


++++
SO2 ppm


++++
SO2 ppm


––––
SO2 ppm


– –––
SO2 ppm


0.0
SO2 ppm
i


0.0
SO2 ppm
i
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Wenn eine Störung vorliegt:


– zusätzliches Einblenden des Sonder-
symbols » F « in der linken unteren
Ecke, z. B.:


– Der Meßbetrieb ist unterbrochen.


– Störung im Klartext anzeigen –
siehe Technisches Handbuch Pac III,
Kapitel "Weitere Bedienfunktionen
(Menübetrieb)" Abschnitt "Störungen
abfragen".


Wenn der Meßwertspeicher aktiv ist –
Pac III E:


– zusätzliches Einblenden des Sonder-
symbols » v« in der unteren Zeile,
z. B.:


– Meßwertspeicher aktivieren / deakti-
vieren –
siehe Technisches Handbuch Pac III,
Kapitel "Weitere Bedienfunktionen
(Menübetrieb)" Abschnitt "Meßwert-
speicher einschalten".


In the event of an error:


– The special symbol » F « will also
appears in the bottom left corner,
e.g.:


– The measuring mode is interrupted.


– To display the error indication in plain
text, see Technical Handbook Pac III,
section "Check for errors" in the
chapter on "Operation, Other
Functions (Menu Mode)".


If the data logger is activated
Pac III H:


– the special symbol » v« also appears in
the bottom line,
e.g.:


– activating / deactivating data logger –
see Technical Handbook Pac III,
section  "Switching on data logger" in
the chapter "Operation, Other
Functions (Menu Mode).


0.0
SO2 ppm


v


0.0
SO2 ppm


v


SO2 ppm
F


SO2 ppm
F
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Wenn die Expositionsauswertung aktiv
ist – Pac III S und Pac III E:


– zusätzliches Einblenden des Sonder-
symbols » H « in der unteren Zeile,
z. B.:


– Expositionsauswertung aktivieren /
deaktivieren –
siehe Technisches Handbuch Pac III,
Kapitel "Weitere Bedienfunktionen
(Menübetrieb)" Abschnitt "MAK-
Auswertung ein-/ausschalten".


Anzeigebeleuchtung einschalten
Während des Meßbetriebs:


● Taste » M « drücken –
Anzeige wird für 10 Sekunden beleuchtet.


If the exposure evaluation is
activated – Pac III S and Pac III H:


– the special symbol » H « also appears
in the bottom line,
e.g.:


– activating / deactivating TWA exposure
evaluation –
see Technical Handbook Pac III,
section  "Switching on/off TWA evalua-
tion" in the chapter "Operation, Other
Functions (Menu Mode).


Switching on display illumination
In measuring mode:


● Press » M « key.
The display will be lit for 10 seconds.


0.0
SO2 ppm


H


0.0
SO2 ppm


H
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Geräteinformationen abfragen
während des Meßbetriebs:


● Tasten »t « mehrmals drücken um die
Geräteinformationen nacheinander
abzufragen:.


– Anzeige der gespeicherten Exposition,
z. B. für toxische Gase:
(nur bei Pac III S und Pac III E)


oder


z. B. für O2:


– Anzeige des Batterie-Status, z B.
2. Zeile: aktueller Batterie-Lade-
zustand
3. Zeile: Schwelle für "Aufforderung
zum Batteriewechsel"
4. Zeile: Schwelle für "Batterie Leer
Alarm"


In der Einlaufphase des Sensors kann
es zu einem kurzzeitigen Absinken der
Batteriespannung kommen. Bei einge-
laufenen Sensoren erfolgt die Messung
der Batteriespannung wieder normal.


– Anzeige des Datums der letzten und
der nächsten Kalibrierung, z. B.
(nur bei Pac III S und Pac III E)


Info mode
during measurement:


● Press keys »t «several times to
request the instrument information:


– display of stored exposure value,
e.g. for toxic gases:
(only for Pac III S and Pac III H)


or


e.g. for O2:


– display of battery status, e.g.
2nd line: current battery charging
status
3rd line: setpoint for "Battery
replacement indication"
4th line: setpoint for "Battery dead
alarm"


In the warm-up phase of the sensor the
battery voltage may sink for a short
time. As soon as the sensor has
warmed up, the battery voltage returns
to normal.


– Display of dates of the last and next
calibration, e.g.:
(only for Pac III S and Pac III H)


Expositnn:
MAK: aus
STEL: aus
Max: 0


Exposures:
TWA: Off
STEL: Off
max: 0


letzte Kal:
14.06.99


nächste Kal:
13.12.99


Last Cal:
14.06.99


Next Cal:
13.12.99


Batterie:
8.2 V


‹ [7.0V]
∫ [6.2V]


Battery:
8.2 V


‹ [7.0V]
∫ [6.2V]


Expositnn:


Min: 0
Max: 0


Exposures:


min: 0
max: 0
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– Status des Meßwertspeichers, z. B.:
(nur bei Pac III E)
2. Zeile: aus, wenn der Meßwertspei-
cher ausgeschaltet ist
oder
restliche Zeit bis der Meßwertspeicher
überschrieben wird
oder
restliche Zeit bis der Meßwertspeicher
voll ist.


Wird die Taste innerhalb von 10 Sekunden
nicht betätigt, kehrt das Gerät automatisch
in den Meßbetrieb zurück.


Gerät ausschalten
● Tasten » M « und » E « gleichzeitig mindestens


1 Sekunde drücken.


– Hupe ertönt mit Signalton –
Alarmleuchte blinkt.


– status of the Data Logger, e.g.:2. Zeile:
(only for Pac III H)
Off, if the data logger is switched off
or
time remaining before logger begins to
overwrite
or
time remaining until logger is full.


If the key is not pressed within
10 seconds, the instrument returns to
measuring mode.


Switching off the instrument
● Press keys » M « and » E « simultaneously for at least


one second.


– A signal tone will sound and the alarm lamp will light up.


0.0
SO2 ppm


0.0
SO2 ppm


MeßLog:
05d 08:43h
Dauer:
1 Min.


DatLogger:
05d 08:43h
Period:
1 min.







22


Alarme erkennen
Alarm wird gegeben durch einen Signalton
und eine rote Alarmleuchte im angege-
benen Rhythmus.


Die bei Lieferung eingestellten Alarm-
schwellen A1 und A2 abfragen:
siehe Technisches Handbuch Pac III,
Kapitel "Weitere Bedienfunktionen (Menü-
betrieb)", Abschnitt "Gerätefunktionen
abfragen".


Konzentrations-Voralarm A1


– Unterbrochener Signalton und blin-
kende rote Alarmleuchte.


– Anzeige: Meßwert, im Wechsel Einheit
/ » A1 « und Gasart, z. B.


Voralarm quittieren:


● Taste »t « drücken –
der Signalton wird abgeschaltet.
Die rote Alarmleuchte sowie die wech-
selnde Anzeige von Einheit und » A1 «
verlöschen erst, wenn die Konzentra-
tion unter die Alarmschwelle gefallen
ist.


Recognizing alarms
The alarm is a signal tone combined with a
red alarm lamp in the specified rhythm.


To check the factory-set alarm setpoints
for A1 and A2, see Technical Handbook
Pac III, section  "Checking instrument
functions" in the chapter on "Operation,
Other Functions (Menu Mode)".


Concentration pre-alarm A1


– Intermittent signal tone and flashing 
red alarm lamp.


– Display: measured value, alternating
measuring unit / » A1 « and gas type,
e.g.:


Acknowledging the preliminary alarm


● Press the »t « key –
the signal tone will be switched off.
The red alarm lamp and the alternate
flashing of the measuring unit and » A1 «
on the display will not be cleared until the
level has fallen below the alarm setpoint.


35
CO A1


35
CO A1
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Konzentrations-Hauptalarm A2
(und A1 für O2)


– Unterbrochener Signalton und blin-
kende rote Alarmleuchte.


– Anzeige: Meßwert, im Wechsel Einheit
/ » A2 « (bzw. » A1 « für O2) und 
Gasart, z. B.


Nur für O2:


Hauptalarm A1 = untere Alarmschwelle
unterschritten (Sauerstoffmangel).


Bei einem Hauptalarm:


Bereich sofort verlassen!


Ein Hauptalarm ist selbsthaltend und nicht quittierbar –
Geräte-Standardeinstellung, siehe Technisches Handbuch
Pac III, "Untermenü Alarme".


Nach dem Verlassen des Bereiches, wenn die Konzentration
kleiner als der Hauptalarm A2 ist (bzw. bei O2 größer als A1
ist) –


● Taste »t « drücken –


Bei O2:
Der Signalton und die rote Alarmleuchte werden abge-
schaltet.


Bei allen anderen Meßbereichen:
Der Signalton wird abgeschaltet.
Die rote Alarmleuchte sowie die wechselnde Anzeige von
Einheit und » A1 « verlöschen erst, wenn die Konzentration
unter die Alarmschwelle für Voralarm gefallen ist.


Concentration main-alarm A2
(and A1 for O2)


– Intermittent signal tone and flashing red
alarm lamp.


– Display: measured value, alternating
measuring unit / » A2 « (or » A1 « for
O2) and gas type, e.g.:


Only for O2:


Main alarm A1 = value below minimum
alarm setpoint (lack of oxygen).


In the event of a main alarm:


Immediately leave the area!


A main alarm is self-latching and cannot be acknow-
ledged.
Standard settings of the instrument, see Technical Handbook
Pac III, "Alarms submenu".


After leaving the area, if the concentration is below the main
alarm  A2 (or, in the case of O2, if the concentration is greater
than A1) -


● Press »t « key –


In the case of O2:
The signal tone and alarm lamp will be switched off.


In all other measuring ranges:
The signal tone is switched off.
The red alarm lamp and the alternating display of measuring
unit and » A1 « will only be switched off when the concen-
tration drops below the setpoint for the preliminary alarm.


70
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Expositionsalarm MAK / STEL
(not for Pac III B)


Nur wenn die MAK- oder STEL-Auswer-
tung eingeschaltet ist!
STEL-Auswertung nur bei Pac III E.


– Unterbrochener Signalton und blin-
kende rote Alarmleuchte.


– Anzeige: Meßwert, im Wechsel Einheit
/ » MAK « oder » STEL « und Gasart,
z. B.


Bei einem Expositionsalarm:


Bereich sofort verlassen!


Der Arbeitseinsatz der Person muß nach diesem Alarm
entsprechend der TRGS 402 geregelt werden.


Nach dem Verlassen des Bereiches – Alarm quittieren:


● Taste »t « drücken.


Die Werte für die MAK- / STEL-Auswertung können gelöscht
werden:
siehe Technisches Handbuch Pac III, Kapitel "Weitere
Bedienfunktionen (Menübetrieb)" Abschnitt "Expositionswerte
löschen".


Ein- bzw. Abschalten der MAK-Auswertung:
siehe Technisches Handbuch Pac III, Kapitel "Weitere
Bedienfunktionen (Menübetrieb)" Abschnitt "MAK".


Exposure alarm TWA / STEL
(not for Pac III B)


Only if TWA or STEL evaluation is
switched on.
STEL evaluation only for Pac III H.


– Intermittent signal tone and flashing red
alarm lamp.


– Display: measured value, measuring
unit / » TWA « or » STEL « alternating
and gas type, e.g.:


In the event of an exposure alarm:


Immediately leave the area!


After this alarm, follow the rules of the applicable regulations.


After leaving the area – acknowledge the alarm.


● Press »t « key.


The TWA / STEL evaluation values can be cleared:
see Technical Handbook Pac III,  section "Clear exposure
values" in the chapter on "Operation, Other Functions (Menu
Mode)".


Switching TWA measurement on/off:
see Technical Handbook Pac III,  section "TWA" in the
chapter on "Operation, Other Functions (Menu Mode)".


42
H2S MAK
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Aufforderung zum Batteriewechsel


– Unterbrochener Signalton und
blinkende rote Alarmleuchte.


– Zusätzlich Sonderzeichen » ‹ «
(Batterie fast leer) am linken Rand der
Anzeige, z. B.


– Restkapazität der Batterie ca. 1 Stunde
mit wiederaufladbarer Versorgungsein-
heit bzw. mindestens 8 Stunden mit
Alkali-/Lithium-Versorgungseinheit.
Nach spätestens dieser Zeit ist vor
erneuter Verwendung des Gerätes die
Alkali- bzw. Lithium-Batterie auszutau-
schen, Seite 31 bzw. die Versorgungs-
einheit zu laden, Seite 33.


Alarm quittieren


● Taste »t « drücken –
Signalton und optischer Alarm werden abgeschaltet.


Beim Einlaufen neuer Sensoren kann es kurzzeitig zu einem
erhöhten Stromverbrauch kommen, so daß das Gerät
Batterie-alarm anzeigt. Der Stromverbrauch reduziert sich
jedoch nach kurzer Zeit auf normale Werte und der Batteriea-
larm erlischt.


Battery replacement indication


– Intermittent signal tone and flashing red
lamp.


– Additional special symbol » ‹ « (Low
Battery) on the left edge of the display,
e.g.:


– Remaining battery capacity: about
1 hour with rechargeable supply unit or
at least 8 hours with alkaline/lithium
supply unit. If this time has already
elapsed after the battery replacement
indication, the alkali or lithium battery
must be replaced (page 31) or the
power supply unit must be recharged
(page 33) before using the instrument
again.


Acknowledge the alarm


● Press »t « key –
The signal tone and the visual alarm will be switched off.


Current consumption can briefly be higher than normal during
the warmup of a new sensor; the instrument may show low
battery alarm. Current consumption will go down to normal
values after a short period of time and the low battery alarm
will cease.


20.9
O2 VOL.%
‹


20.9
O2 VOL.%
‹







26


Batterie-Leer-Alarm


– Unterbrochener Mehrfach-Signalton
und blinkende rote Alarmleuchte.


– Zusätzlich Sonderzeichen » ∫ «
(Batterie leer) am linken Rand der
Anzeige, oder Klartextmeldung.


– Gerät nicht mehr betriebsbereit.
Gefahrenbereich verlassen!
Batterie auswechseln, Seite 31 bzw.
Versorgungseinheit laden, Seite 33.


Der Alarm kann nicht quittiert werden.


Battery Dead Alarm


– Intermittent signal tone and flashing
red alarm lamp.


– Additional special symbol » ∫ « (Battery
Dead) at the left edge of the display, 
or message in plain text.


– Instrument is non operational.
Leave hazardous area.
Change battery (alkaline/lithium), see
page 31  or recharge the power supply
unit – see page 33.


The alarm cannot be acknowledged.


20.9
O2 VOL.%
∫


20.9
O2 VOL.%
∫
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Alarm bei Gerätefehler


– Unterbrochener Mehrfach-Signalton
und blinkende rote Alarmleuchte.


– Zusätzlich Sonderzeichen » F « am
linken Rand der Anzeige, z. B.


Bei Gerätefehlern wird kein Meßwert
angezeigt.


Alarm bei Mikroprozessorfehler


– Signalton und rote Alarmleuchte
dauernd.


– Zusätzlich Sonderzeichen » F « am
linken Rand der Anzeige, z. B.


oder


keine oder unsinnige Anzeige.


– Das Gerät ist nicht mehr 
funktionsfähig.


Alarm quittieren


● Taste »t « drücken –
Signalton und Alarmleuchte werden
abgeschaltet.


● Gerät ausschalten –
Taste » M « und Taste » E « gleich-
zeitig drücken.


Instrument alarm


– Intermittent multiple signal tone and
flashing red alarm lamp.


– Additional special symbol » F « on the
left edge of the display, e.g.:


The measured value is not displayed if
there is an instrument error.


Microprocessor alarm


– Continuous signal tone and red alarm
lamp.


– Additional special symbol » F « on the
left edge of the display, e.g.:


or


no or absurd display.


– The instrument is no longer 
operational.


Acknowledge alarm


● Press »t « key –
The signal tone and alarm lamp will be
switched off.


● Switch off the instrument –
Press the » M « and » E « keys
simultaneously.


O2 VOL.%
F


O2 VOL.%
F


CO2 VOL.%
F


CO2 VOL.%
F
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Selektivfilter verwenden
Für einige Sensoren werden externe
Selektivfilter angeboten, die die
Querempfindlichkeiten dieser Sensoren
weitestgehend beseitigen.
Informationen im Sensor-Datenblatt
beachten.


Zum Betrieb mit externen Selektivfilter:


● Selektivfilter auf die Sensorkappe
stecken.


Using selective filters
External selective filters are available for
some sensors to more or less completely
eliminate cross-sensitivity. 
Please note the information in the sensor
data sheet.


Using a external selective filter:


● Push the selective filter on to the
sensor cap.
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Messungen mit Schlauchsonde
durchführen
Für die Messung mit Schlauchsonde und
externer Pumpe steht ein umfangreiches
Zubehör zu Verfügung – Bestell-Liste,
Seite 55.


● Kalibrieradapter auf die Sensorkappe
stecken.


● Schlauchsonde und externe Pumpe
an einen der zwei Anschlüsse des
Kalibrieradapters anschließen.
Gas immer über eine Pumpe
ansaugen und dann an das Gerät
weiterleiten!


Zusätzliche Spülzeit abwarten:


Die Spülphase ist notwendig, um alle
Einflüsse bei Einsatz der Schlauchsonde
zu minimieren, die insbesondere bei der
Messung von Konzentrationen im ppm-
Bereich sehr störend sein können.


Die Spülzeit ist von Faktoren abhängig,
wie Art und Konzentration des zu
messenden Gases,  Material, Länge,
Durchmesser und Alter des Schlauches.


Taking measurements with the
hose probe
An extensive range of accessories is
available for measuring with the hose
probe – see Order List, page 55.


● Place the calibration adapter on the
sensor cap.


● Connect the hose probe and external
pump to one of the two connections
on the calibration adapter.
Always draw in gas through a pump
and then feed to the instrument!


The required waiting time when
flushing the hose probe:


It is  absolutely necessary to flush the
hose probe for a period of time (with the
gas sample being measured) to minimize
adsorption effects which may interfere
with measurements made when using the
hose probe.
These effects are particularly important
when measuring gas concentrations in
the ppm range.
This flushing  time depends on various
factors: type and concentration of the gas
to be measured; material, length and  the
age of the hose being used, as well as
environmental conditions such as temper-
ature and pressure.
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Für bestimmte Gase kann ein gewählter
Schlauch sogar total ungeeignet sein.
Bei der Festlegung der erforderlichen
Spülzeit für den Einsatz der Schlauch-
sonde sind vom Anwender alle möglichen
Einflußfaktoren zu berücksichtigen.


Weitere Informationen können dem
Datenblatt des gewählten Sensors
entnommen werden, oder wenden Sie
sich an Ihren lokalen Dräger-Ansprech-
partner oder
FAX +49 451 882 3152 oder
e-mail mmt.applic@draeger.com.


Zum Abscheiden von Staub und
Feuchtigkeit:


● Zwischen Kalibrieradapter und
Schlauchsonde einen Wasserfilter
einbauen – siehe "Bestell-Liste",
Seite 55.


For certain gases, a given  hose probe
may even be completely inappropriate.
Consequently, the user must consider all
relevant factors in order to determine the
correct flushing time.


For further information, see the instruc-
tion sheet for the relevant sensor or
contact your local Dräger organization or
contact our specialists via Fax (Germany
-451 882 3152) or
e-mail (mmt.applic@draeger.com).


To remove dust and moisture:


● Fit a water filter between the
calibration adapter and the hose
probe – see "Order List", page 55.
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Alkali- oder Lithium Batterie
wechseln
Nicht unter Tage oder in explosionsge-
fährdeten Bereichen!


● Gerät ausschalten.


1 Die zwei Schrauben auf der Geräte-
rückseite herausschrauben.


2 Versorgungseinheit herausziehen bis
die Batterie frei zugänglich ist.


3 Batteriestecker lösen und alte
Batterie gegen eine neue austau-
schen.


● Neue Versorgungseinheit in umge-
kehrter Reihenfolge einbauen.


– Für die Alkali-Versorgungseinheit T4
dürfen ausschließlich folgende Batte-
rien verwendet werden:
Daimon E-Block 6F22, 9V, Zink
Kohle, Grade 1 (N1)
Daimon E-Block 6LR61, 9V
Philips (Met) Alkaline 6LR61


– Für Geräte mit ATEX Zulassung darf
nur folgende Batterie verwendet
werden:
Daimon E-Block 6F22, 9V, Zink
Kohle, Grade 1 (N1)


– für Alkali-/Lithium-Versorgungseinheit
T4 auch zusätzlich:
Ultra Lithium UL9V
Sonnenschein Lithium SLM9V


Changing alkaline or lithium
battery
Do not change battery underground or
in explosion-hazard areas!


● Switch off the instrument.


1 Unscrew the two screws from the
instrument back.


2 Pull out the supply unit to perform
free access to the battery.


3 Loosen the battery connector and
replace the old battery with a new
one.


● Reassemble supply unit in reverse
order.


– Only the following batteries may be
used for alkaline supply unit T4:
Daimon E-Block 6F22, 9V, zinc
carbon, Grade 1 (N1)
Daimon E-Block 6LR6L, 9V
Phillips (Met) Alkaline 6LR61


– Only the following battery shall be
used for instruments with ATEX
approval:
Daimon E-Block 6F22, 9V, zinc
carbon, Grade 1 (N1)


– For alkaline/lithium supply unit T4 also
in addition:
Ultra Lithium UL9V
Sonnenschein Lithium SLM9V


1


2


3
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– Für die Alkali-Versorgungseinheit
T4/T6 darf ausschließlich folgende
Batterie verwendet werden:


Daimon E-Block 6F22, 9V, Zink
Kohle, Grade 1 (N1)
Philips (Met) Alkaline 6LR61


Nach dem Wechsel:


● Einlaufzeit des Sensors beachten –
siehe Datenblatt des eingebauten
Sensors.


● Datum und Uhrzeit müssen nachge-
stellt werden, wenn die Versorgungs-
einheit längere Zeit vom Gerät
getrennt war –
siehe Technisches Handbuch Pac III,
Kapitel "Weitere Bedienfunktionen
(Menübetrieb)" Abschnitt "Instru-
ment".


Verbrauchte Alkali Batterien


– nicht ins Feuer werfen,


– nicht wieder aufladen,


– nicht gewaltsam öffnen, Explo-
sionsgefahr!


– nur als Sondermüll entsorgen,
entsprechend den örtlichen Abfallbe-
seitigungsvorschriften.
Auskünfte erteilen die örtlichen
Umwelt- und Ordnungsämter sowie
geeignete Entsorgungsunternehmen.


– Only the following batteries may be
used for alkaline power supply unit
T4/T6:


Daimon E-Block 6F22, 9V, zinc
carbon, Grade 1 (N1)
Phillips (Met) Alkaline 6LR61


After changing battery:


● Wait for sensor warm-up time – see
data sheet of the installed sensor.


● Date and time have to be reset after
the power supply unit is discon-
nected for a longer period –
see Technical Handbook Pac III,
section "Instrument" in chapter on
"Operation, Other Functions (Menu
Mode).


Used alkaline batteries


– Do not expose to fire,


– Do not recharge,


– Do not force open. Danger of
explosion!


– Only dispose of as special waste,
in accordance with local waste
disposal regulations.
Information can be obtained from the
local environmental and public
licenses offices and from suitable
waste disposal companies.
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Versorgungseinheit laden
mit Doppel-Lademodul und Netzteil oder
Steckernetzteil oder KFZ-Adapter
oder
Einfachlademodul und Steckernetzteil
oder Kfz-Adapter.
Ladegeräte: siehe Bestell-Liste, Seite 54.


Nur bei Umgebungstemperaturen
zwischen 5 und 35 °C.


Nicht unter Tage oder in explosionsge-
fährdeten Bereichen laden!
Die Ladegeräte sind nicht nach den
Richtlinien für Schlagwetter- und Explo-
sionsschutz gebaut.


Durch längere Zeiten unbenutzter
Lagerung verliert ein NiCd- Akku
scheinbar an Kapazität.


Dieser Effekt von Akkus kann durch
wiederholte Lade- / Entladezyklen wieder
behoben werden.


Zur Vermeidung dieses Effekts sollte ein
wenig benutztes Gerät spätestens alle
zwei Wochen entladen und wieder
vollständig geladen werden.


Charging power supply unit
With double charger module and mains
adapter or plug-in mains adapter or
vehicle adapter
or
single battery charger module and mains
adapter or vehicle adapter.
Battery chargers: see Order List, page 54.


Only at ambient temperatures between
5 and 35 °C.


Do not charge underground or in
explosion-hazard areas!
The battery chargers are not designed to
withstand storm conditions and have not
been built to meet explosion-proofing
standards.


Storage of  any NiCd batteries for
extended periods without use can lead to
an apparent loss of battery capacity. This
can happen even when the instrument is
continuously being charged during this
time.


This problem can be solved by repeated
charging and discharging cycles.


To avoid this problem, we recommend
that infrequently used instruments are
completely discharged and recharged at
least every two weeks.
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Mit Einfachlademodul und Steckernetz-
teil oder Kfz-Adapter laden


● Übereinstimmung der Netzspannung
mit der zulässigen Spannung des
Steckernetzteiles überprüfen.


● Pac III in das Einfachlademodul
stellen.


● Steckernetzteil in die Steckdose
stecken bzw.
Kfz-Adapter an das Bordnetz
anschließen.


● Stecker in das Steckernetzteil
stecken.


1 Die grüne LED "Netz" leuchtet.


2 Die gelbe LED "Laden" leuchtet
während des Ladevorgangs.


– Eine volle Ladung der Versorgungs-
einheit dauert ca. 20 Stunden.


– Eine Ladezeit von 5 Stunden reicht
für eine Benutzung des Gerätes von
ca. 12 Stunden.


Charging with single charger module
and mains adapter or vehicle adapter


● Check that the mains voltage is
compatible with the permitted voltage
of the mains adapter.


● Insert Pac III into the single charger
module.


● Plug the mains adapter into the mains
socket or
connect the vehicle adapter to the on-
board electricity supply.


● Plug the connector into the mains
adapter.


1 The green "mains" LED will light up.


2 The yellow "charging" LED remains lit
during charging.


– It takes about 20 hours to fully charge
the supply unit.


– A charging time of 5 hours is suffi-
cient to operate the instrument for
about 12 hours.


1 2
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Mit Doppel-Lademodul in Kombination mit Netzteilmodul,
Steckernetzteil oder Kfz Adapter laden


Gebrauchsanweisung des Doppel-Lademoduls beachten!


Mit dem Doppel-Lademodul können zwei Pac III Geräte
gleichzeitig geladen werden.
Ein Ladeschacht erlaubt zusätzlich zum normalen Laden das
Schnelladen.
Der andere Ladeschacht erlaubt zusätzlich zum normalen
Laden die Verbindung des Pac III E Gerätes an einen PC.


Das Doppel-Lademodul kann über das Netzteilmodul, ein
Steckernetzteil oder einen Kfz Adapter betrieben werden.


Übereinstimmung der Netzspannung mit der zulässigen Span-
nung des Netzteils überprüfen.


Charging with double charger module in combination with
mains adapter module, mains adapter or vehicle adapter


Observe the instructions for Use of double charger module.


The double charger module can charge two Pac III instru-
ments simultaneously.
A charging slot permits quick charging in addition to the
normal charging speed.
The other charging slot permits connection of the Pac III H
instrument to a PC in addition to normal charging process.


The double charger module can be operated using the mains
adapter module, a mains adapter or a vehicle adapter.


Ensure that the mains voltage always complies with the
permissible voltage of the power pack.


1 2 1 2 1
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Die Doppel-Lademodule können aneinandergereiht werden.
Auf sichere Standfläche für aneinandergereihte Module
achten!


Auf die maximal zulässige Anzahl  der Doppel-Lademodule
achten!


Maximal zulässige Anzahl von Doppel-Lademodule


mit Netzteilmodul: 12


mit Steckernetzteil: 2


mit Kfz Adapter bei 12 V: 2
mit Kfz Adapter bei 24 V: 4
Das Kfz-Bordnetz wird mit ca. 400 mA belastet.


The double charger modules can be placed side to side.
Ensure that the modules, placed side to side, are securely
positioned.


Observe the maximum permissible number of double charger
modules.


Maximum permissible number of double charger modules


with mains adapter module: 12


with mains adapter: 2


with vehicle adapter at 12 V: 2
with vehicle adapter at 24 V: 4
The vehicle electrical system is loaded with approx. 400 mA.
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Gerät kalibrieren
– Vor der Kalibrierung muß der Sensor eingelaufen sein!


Einlaufzeit: siehe Sensor-Datenblatt des eingebauten
Sensors.


– Datum und Uhrzeit müssen richtig gestellt sein.


– Falls ein Sauerstoff-Sensor installiert ist, erfolgt in der
Funktion für die Nullpunktkalibrierung eine Überprüfung
des Sensors. Die Funktion führt nicht zur Kalibrierung, da
der Nullpunkt bei Sauerstoff-Sensoren nicht kalibriert
werden muß.


Reihenfolge beachten!
Zuerst Nullpunkt kontrollieren und bei Korrektur unmittelbar im
Anschluß die Empfindlichkeit überprüfen und gegebenenfalls
justieren.
Niemals Empfindlichkeit vor Nullpunkt kalibrieren.


Die Kalibrierdaten werden im Sensor gespeichert. Zum Kali-
brieren muß sich der Sensor in einem Pac III, Multiwarn II
oder MiniWarn befinden. Das Gerät muß nicht dasselbe sein,
in dem der Sensor später verwendet wird.
Der kalibrierte Sensor kann ohne Pac III transportiert werden.
Eventuell muß dann die Kalibrierung des Nullpunktes für ein
neues Pac III wiederholt werden.
● Nur Dräger Zubehör für die Kalibrierung verwenden.


Ist die Kalibrierung nicht möglich:
● Sensor auswechseln, siehe Technisches Handbuch


Pac III.


Calibrating instrument
– The sensor must be warmed up before calibrating. 


Warm-up time: see data sheet of the sensor installed.


– Date and time must be set correctly.


– If an oxygen sensor is installed, the zero calibration
function is used to check the sensor. This function does
not lead to calibration, because the zero point does not
have to be calibrated for oxygen sensors.


Adhere to sequence!
First check the zero point and immediately after correcting
check the sensitivity and adjust if necessary.
Never adjust the sensitivity before the zero point.


The calibration data is stored in the sensor. For calibration,
the sensor must be located in a Pac III. The Pac III, Multi-
warn II or MiniWarn used for calibration does not have to be
the same as the instrument in which the sensor will later be
used.
The calibrated sensor can be transported without Pac III . 
If required, zero point calibration must then be repeated for a
new Pac III.
● Only use Dräger accessories for calibration.


If calibration is impossible:
● Change sensor – see Technical Handbook Pac III.
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Nullpunkt kalibrieren


Für die Begasung des Sensors bei der
Nullpunktkalibrierung Nullgas verwenden
– abhängig vom Sensor:


Nullgas = Stickstoff mit einem Durchfluß
von ca. 0,5 L/min über den Kalibriera-
dapter leiten –


Nullgas (nicht für O2) = synthetische Luft
mit einem Durchfluß von ca. 0,5 L/min
über den Kalibrieradapter leiten –


Nullgas (nicht für O2 und CO2) = Umge-
bungsluft, frei vom Meßgas oder anderen
Störgasen, ohne Kalibrieradapter.


● Angaben im Sensor-Datenblatt
beachten!


Kalibrierung des Nullpunkts durchführen:


● Nach Methode 1 = Eintastenkalibrie-
rung – Seite 39 (nur für Pac III S und
Pac III E).


oder


Methode 2 = Kalibrierung über Menü-
betrieb – Seite 40.


– Eintastenkalibrierung aktivieren, siehe
Technisches Handbuch Pac III.


Zero point calibration


For zero point calibration, use the appro-
priate zero gas for the relevant sensor
type:


Feed the zero gas = nitrogen over the
calibration adapter with a flow rate of
about 0.5 L/min –


Feed the zero gas (not for O2) =
synthetic air over the calibration adapter
with a flow rate of about 0.5 L/min –


Feed the zero gas (not for O2 and CO2)
= ambient air, free of measured gas type
or other interfering gases, without
calibration adapter.


● Check the specifications in the
sensor data sheet.


Carry out zero calibration:


● By method 1 = hot key calibration –
page 39 (only for Pac III S and
Pac III E).


or


Method 2 = calibration in menu mode
– page 40.


– Activate hot key calibration – see
Technical Handbook Pac III.


0,5 L/min
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Methode 1 = Eintastenkalibrierung
Frischluftkalibrierung wählen


● Taste »E « gedrückt halten –
Anzeige: (Zahl zählt herunter)
wenn die Kalibrierung nicht möglich ist,
kein Countdown – siehe Technisches
Handbuch Pac III.


● wenn nebenstehende Anzeige
erscheint: Taste »E « loslassen.


● Sensor mit Nullgas begasen –
stabile Anzeige abwarten.


● Kalibrierung abbrechen: Taste » M «
oder Taste »E « drücken.


● Kalibrierung fortsetzen: Taste »t «
drücken –
Anzeige:


– Wenn Kalibrierungsfaktoren im
erlaubten Bereich sind –
Anzeige:
das Gerät geht alleine in den Meßbe-
trieb zurück.


– Wenn Kalibrierungsfaktoren nicht im
erlaubten Bereich sind –
Anzeige:


● Voraussetzungen für Kalibrierung opti-
mieren.
Kalibrierung erneut durchführen.


Method 1 = Hot key calibration
Select fresh air calibration


● Hold down »E « key –
display: (number counts down)
if the calibration is not possible, no
countdown – see Technical Handbook
Pac III.


● when the display opposite appears:
release »E « key.


● Supply zero gas to sensor –
wait for readings to stabilize.


● To interrupt calibration: press » M « key
or »E « key.


● To continue calibration: press »t «
key.
Display:


– If the calibration factors are in the
permitted range -– 
Display:
The instrument will return automatically
to measuring mode.


– If the calibration factors are not in the
permitted range – 
Display:


● Optimize the calibration conditions.


Repeat the calibration procedure.


0.0
FrischLf


3 . . .


0.0
FrischLf
EINGABE


0.0
FrischLf
warten . . .


0.0
FrischLf
Gültig!


0.0
FrischLf
Ungült.!


0.0
FreshAir


3 . . .


0.0
FreshAir
ENTER


0.0
FreshAir
wait . . .


0.0
FreshAir
Valid!


0.0
FreshAir
Invalid!
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Methode 2 = Kalibrierung über Menübetrieb
In den Menübetrieb wechseln:


● Taste »t / u « drücken.
● Im "Menü“ Menüpunkt "Kalibr.“


auswählen und bestätigen
● Paßwort eingeben.
– Nebenstehende Anzeige erscheint:


● Menüpunkt "Zero“ auswählen und
bestätigen.


– Nebenstehende Anzeige erscheint:
oder Anzeige "Zero unmöglich", siehe
Technisches Handbuch Pac III.


● Sensor mit Nullgas begasen –
stabile Anzeige abwarten.


● Kalibrierung abbrechen: Taste » M «
oder Taste »E « drücken.


● Taste » u « drücken –
Anzeige:


– Nach kurzer Zeit, wenn Kalibrierungs-
faktoren im erlaubten Bereich sind,
erscheint nebenstehende Anzeige:


– Wenn Kalibrierungsfaktoren nicht im
erlaubten Bereich sind –
Anzeige:


● Voraussetzungen für Kalibrierung opti-
mieren.
Kalibrierung erneut durchführen.


Method 2 = Calibration in menu mode
Change to menu mode


● Press »t / u « key.
● In "Menu", select the "Calibrate" option


and validate.
● Enter password.
– The display opposite appears:


● Select "Zero" from the menu and
validate.


– The display opposite appears.
or display "zero impossible", see Tech-
nical Handbook Pac III.


● Supply zero gas to sensor –
wait for readings to stabilize.


● To interrupt calibration: press » M « key
or »E « key.


● Press » u « key –
Display:


– After a short time, if the calibration
factors are in the permitted range, the
display opposite appears:


– If the calibration factors are not in the
permitted range –
Display:


● Optimize the calibration conditions.
Repeat the calibration procedure.


Kalibr. l


ZURÜCK
j Zero


Span


Calibrate  l
BACK
j Zero


Span


0.0
0.0 ppm
EINGABE


0.0
Zero
Gültig!


0.0
Zero
Ungült.!


0.0
0.0 ppm
ENTER


0.0
Zero
Valid!


0.0
Zero
Invalid!


0.0
0.0 ppm
warten . . .


0.0
0.0 ppm
wait . . .
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Empfindlichkeit kalibrieren


Für die Begasung des Sensors bei der Kalibrierung der
Empfindlichkeit handelsübliches Kalibriergas oder, falls
verfügbar, Kalibrierflasche und Prüfgasampullen verwenden


● Angaben im Sensor-Datenblatt beachten!


Die Konzentration des verwendeten Kalibriergases muß vor
der Kalibrierung eingestellt werden – siehe Technisches
Handbuch Pac III.


Bei Verwendung von Kalibriergas:
● Kalibrieradapter aufsetzen und Kalibriergas mit einem


Durchfluß von ca. 0,5 L/min hindurchleiten.


Bei Verwendung von Prüfgasampullen:
● Anweisung auf der Kalibrierflasche und die Anweisung,


die den Prüfgasampullen beiliegt, beachten.


Prüfgas niemals einatmen – Gesundheitsgefährdung!
Es sind die vom Prüfgas ausgehenden Gefahren, die Gefah-
renhinweise und die Sicherheitsratschläge zu beachten.
Hinweise hierzu sind z. B. den DIN-Sicherheitsdatenblättern
zu entnehmen.


Kalibrierung der Empfindlichkeit durchführen:


● Nach Methode 1 = Eintastenkalibrierung – Seite 42 (nur
für Pac III S und Pac III E)
oder
Methode 2 = Kalibrierung über Menübetrieb – Seite 43.


– Eintastenkalibrierung aktivieren, siehe Technisches Hand-
buch Pac III.


Sensitivity calibration


To supply the sensor with gas for the sensitivity calibration,
use commercially available calibrating gas or, if available, a
calibration cylinder and test gas ampoules.


● Check the specifications in the sensor data sheet!


The concentration of the calibrating gas used must be set
before calibration – see Technical Handbook Pac III.


For the use of calibrating gas:
● Fit calibration adapter and feed through calibrating gas


with a flow of about 0.5 L/min.


When using test gas ampoules:
● Note the instructions on the calibration cylinder and the


instructions accompanying to the test ampoules.


Never inhale the test gas – dangerous to health!
Take careful note of the dangers inherent in the test gas, the
hazard instructions and safety recommendations. Instructions
can be found in e.g. the DIN safety data sheets.


Carry out sensitivity calibration:


● By method 1 = hot key calibration – page 423 (only for
Pac III S and Pac III H).
or
Method 2 = calibration in menu mode – page 43.


– Activate hot key calibration, see Technical Handbook
Pac III.
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Methode 1 = Eintastenkalibrierung
Empfindlichkeitskalibrierung wählen


● Taste » M « gedrückt halten –
Anzeige: (Zahl zählt herunter)
wenn die Kalibrierung nicht möglich ist,
kein Countdown – siehe Technisches
Handbuch Pac III.


● Wenn nebenstehende Anzeige
erscheint: Taste » M « loslassen.


● Sensor begasen. Die Konzentration
und der Typ des eingestellten
KalGases werden angezeigt.


● Kalibrierung abbrechen: Taste » M «
oder Taste »E « drücken.


● Kalibrierung fortsetzen.
Wenn die Anzeige stabil ist – maximale
Wartezeit: siehe Sensor-Datenblatt –
Taste »t « drücken.


– Wenn Kalibrierungsfaktoren im
erlaubten Bereich sind –
Anzeige:
das Gerät geht alleine in den Meßbe-
trieb zurück.


– Wenn Kalibrierungsfaktoren nicht im
erlaubten Bereich sind –
Anzeige:


● Voraussetzungen für Kalibrierung opti-
mieren.
Kalibrierung erneut durchführen.


Method 1 = hot key calibration
Select sensitivity calibration


● Hold down » M « key –
Display: (number counts down)
if the calibration is not possible, no
countdown – see Technical Handbook
Pac III.


● When the display opposite appears:
release » M « key.


● Supply gas to sensor.
The concentration and type of the set
cal gas will be displayed.


● To interrupt calibration: press » M « key
or »E « key.


● Continue calibration.
When the display is stable – see
sensor data sheet for maximum wait
time – press »t « key.


– If the calibration factors are in the
permitted range –
Display:
The instrument will return automatically
to measuring mode.


– If the calibration factors are not in the
permitted range -–
Display:


● Optimize the calibration conditions.


Repeat the calibration procedure.


0
Span


3 . . .


0
250 CO
EINGABE


250
Span
Gültig!


250
Span
Ungült.!


0
Span


3 . . .


0
250 CO
ENTER


250
Span
Valid!


250
Span
Invalid!


250
250 CO
warten . . .


250
250 CO
wait . . .
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Methode 2 = Kalibrierung über Menübetrieb
In den Menübetrieb wechseln:


● Taste »t / u « drücken.
● Im "Menü“ Menüpunkt "Kalibr.“


auswählen und bestätigen.
● Paßwort eingeben –


nebenstehende Anzeige erscheint:
● Menüpunkt "Span“ auswählen und


bestätigen – nebenstehende Anzeige
erscheint:
oder Anzeige "Span unmöglich", siehe
Technisches Handbuch Pac III.


● Sensor begasen. Die Konzentration
und der Typ des eingestellten
KalGases werden angezeigt.


● Kalibrierung abbrechen: Taste » M «
oder Taste »E « drücken.


● Kalibrierung fortsetzen.
Wenn die Anzeige stabil ist – maximale
Wartezeit: siehe Sensor-Datenblatt –
Taste »t « drücken. Anzeige:


– Wenn Kalibrierungsfaktoren nicht im
erlaubten Bereich sind – Anzeige:


● Voraussetzungen für Kalibrierung opti-
mieren. Kalibrierung erneut durch-
führen.


Method 2 = Calibration in menu mode
Change to menu mode


● Press »t / u « key.
● In "Menu", select the "Calibrate" option


and validate.
● Enter password –


the display opposite appears:
● Select "Span" option and validate – the


display opposite appears.
or display "zero impossible", see Tech-
nical Handbook Pac III.


● Supply gas to sensor.
The concentration and type of the set
cal gas will be displayed.


● To interrupt calibration: press » M « key
or »E « key.


● Continue calibration.
When the display is stable – see
sensor data sheet for maximum wait
time – press »t « key. Display:


– If the calibration factors are not in the
permitted range – Display:


● Optimize the calibration conditions.
Repeat the calibration procedure.


Kalibr. l


ZURÜCK
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Calibrate  l
BACK
Zero
j Span
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EINGABE
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0
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Alarmschwellen einstellen
A1 bzw. A2 Alarmschwelle einstellen


Die Alarmschwellen A1 (Voralarm) und A2
(Hauptalarm) können eingestellt werden.


Wird die Alarmschwelle auf 0 eingestellt,
ist der Alarm abgeschaltet. Dabei muß der
A1 Alarm zuerst auf 0 eingestellt werden.


● Menübetrieb wählen: Taste » u «
drücken.


● Menüpunkt "Konfigur." auswählen und
bestätigen.


● Paßwort eingeben.


● Nacheinander Menüpunkte 
"Alarme", "A1" bzw. "A2" und "Schw."
auswählen und bestätigen.


– Anzeige der eingestellten Alarm-
schwelle A1 bzw. A2, z. B.:


– Die Alarmschwelle kann neu eingestellt
werden. Vorgehensweise entspre-
chend der Paßworteingabe.
A1 kann nicht höher als A2 und A2
kann nicht niedriger als A1 eingestellt
werden.


● Taste » u « drücken –
das Gerät ist im Menü Konfigurieren.


Setting alarm setpoints
Setting A1 and A2 alarm setpoints


The alarm setpoints A1 (pre-alarm) and A2
(main alarm) can be set.


If the alarm setpoint is set to 0, the alarm is
switched off. In this case, the A1 alarm
must be switched off first.


● Select menu mode: press » u « key.


● Select "Configure" and validate.


● Enter password.


● Select and validate in turn 
"Alarms", "A1" or "A2" and "SetPt".


– The display shows the set alarm
setpoint A1 or A2, e.g.:


– The alarm setpoint can be reset, using
the same procedure as for entering the
password.
A1 can not be set above A2 and A2
can not be set below A1.


● Press » u « key –
the instrument returns to the Configure
menu.


A1 l


ZURÜCK
j Schw.


Haltung


A1 l
BACK
j SetPt


Latching


Alarme
ZURÜCK
j A1


A2


Alarms
BACK
j A1


A2


Schw.
ABBRUCH
j 0030


WEITER


SetPt
CANCEL
j 0030


ACCEPT


Konfigur. l
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Gas
j Alarme


Configure l


BACK
Gas
j Alarms
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Selbsthaltung der A1 bzw. A2 Alarm-
schwelle einstellen


Die Alarme A1 bzw. A2 können so einge-
stellt werden, daß der Alarm beim Entfallen
des Alarmgrundes:
– automatisch abschaltet (Haltung aus –


Alarm nicht selbsthaltend) oder
– aufrecht erhalten bleibt (Haltung ein –


selbsthaltend); der Alarm muß quittiert
werden.


– Einstellung bei Lieferung: A1 nicht
selbsthaltend, A2 selbsthaltend.


● Menübetrieb wählen: Taste » u «
drücken.


● Menüpunkt "Konfigur." auswählen und
bestätigen.


● Paßwort eingeben.


● Nacheinander Menüpunkte "Alarme",
"A1" bzw. "A2" und "Haltung"
auswählen und bestätigen.


– Anzeige der eingestellten Funktion,
z. B. n ein.
Das Zeichen » n « vor der Funktion
kennzeichnet die Einstellung.


Ändern der Einstellung:


● Funktion wählen und Taste » u «
drücken.


● »ZURÜCK« auswählen und Taste » u «
drücken –
das Gerät ist im Menü Konfigurieren.


Setting the self-latching of the A1 or A2
alarm setpoints


Alarms A1 or A2 can be set to respond in
one of two ways when the reason for the
alarm is remedied:
– either the alarm is automatically


switched off (latching off – alarm not
maintained), or


– the alarm is maintained (latching on);
the alarm must be acknowledged.


– Default values: A1 non latching,
A2 latching.


● Select menu mode: press » u « key.


● Select and validate "Configure" option.


● Enter password.


● Select and validate in turn the menu
options "Alarms", "A1" or "A2" and
"Latching".


– The selected function is indicated, e.g.
n On.
The » n « symbol in front of the
function indicates the selected setting.


To change setting:


● Select the desired function and press
» u « key.


● Select BACK and press » u « key –
the instrument returns to the Configure
menu.


A2 l
ZURÜCK
Schw.
j Haltung


A2 l
BACK
SetPt
j Latching


Alarme
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A1
j A2
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j A2
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Quittierung der A1 bzw. A2 Alarm-
schwelle einstellen


Die Alarme A1 bzw. A2 können so einge-
stellt werden, daß sie:
– nicht quittierbar sind (Quittierbar = aus)
– quittierbar sind, aber nur die Hupe


abgeschaltet wird (Quittierbar = Hupe)
– quittierbar sind, Hupe und Alarm-


leuchte werden abgeschaltet (Quit-
tierbar = alles).


– Einstellung bei Lieferung: A1 quit-
tierbar, A2 nicht quittierbar.


● Menübetrieb wählen: Taste » u «
drücken.


● Menüpunkt "Konfigur." auswählen und
bestätigen.


● Paßwort eingeben.


● Nacheinander Menüpunkte 
"Alarme", "A1" bzw. "A2" und
"Quittrbar" auswählen und bestätigen.


– Anzeige der eingestellten Funktion,
z. B. n Hupe.
Das Zeichen » n « vor der Funktion
kennzeichnet die Einstellung.


Ändern der Einstellung:


● Funktion wählen und Taste » u «
drücken.


● »ZURÜCK« auswählen und Taste » u «
drücken –
das Gerät ist im Menü Konfigurieren.


Setting acknowledgement of A1 or A2
alarm setpoint.


Alarms A1 or A2 can be set as:
– not acknowledgeable (Ackn’able = Off)
– acknowledgeable, but only the signal


tone is switched off (Ackn’able = Horn)
– acknowledgeable: both the signal tone


and alarm lamp are switched off.
– Default values: A1 acknowledgeable,


A2 not acknowledgeable.


● Select menu mode: press » u « key.


● Select and validate "Configure".


● Enter password.


● Select and validate in turn 
"Alarms", "A1" or "A2" and
"Ackn’able".


– The selected function is indicated on
the display, e.g. n Horn.
The » n « symbol in front of the
function marks the selected setting.


To change setting:


● Select the desired function and press
» u « key.


● Select BACK and press » u « key –
the instrument returns to the Configure
menu.
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Datenübertragung von Pac III E zu einem
Personal-Computer (PC)
Die Meßdaten, die im Pac III E abgespeichert wurden,
können an einen Personal-Computer (PC) über eine serielle
Schnittstelle (RS 232) übertragen werden.


PC-Hardware-Voraussetungen:


siehe Software-Gebrauchsanweisung GasVision


Notwendiges Zubehör neben dem Pac III E
(mit beliebiger Versorgungseinheit):


Best. Nr.


– Einfachlademodul mit PC-Interface 45 30 052
und entsprechendes Netzteil siehe Zubehör


oder alternativ


– Doppellademodul mit einem PC-Interface 83 14 035
und entsprechendes Netzmodul siehe Zubehör


– RS 232 Kabel 9-25 Pac III 64 08 257
für PC's mit 9-poligem RS 232-Anschluß
inklusiv Adapter 25-9 polig


– Software GasVision 83 14 034
Einfache Auswertesoftware für Pac III E 
unter Windows, insbesondere für Anwender, 
die Ihre Daten mit anderen Programmen 
(z.B. Excel) aufbereiten nöchten.


Data-Downloading from Pac III H to a 
Personal-Computer (PC)
The data stored in Pac III H can be downloaded to a personal
computer (PC) via serial RS 232 interface.


PC-Hardware requirements:


see software manual GasVision


Required accessories in addition to Pac III H
(all types of batteries possible):


Order No.


– Single charger module with interface 45 30 052
plus mains adapter refer to accessories


or alternatively


– Double charger module with interface 83 14 035
plus mains adapter see accessories


– RS 232 cable 9-25 Pac III 64 08 257
for PC's with a 9 pin RS 232 connector
including adapter 25-9 pin


– Software GasVision 83 14 034
Basic software to download data from 
Pac III H under Windows, especially for 
users who want to analyse the data with 
third-party software applications, e.g. Excel.
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Technische Daten Technical Data


Umweltbedingungen


– bei Betrieb –20 bis 40 °C, für Explo-
sionsschutz T6


–20 bis 55 °C, für Explo-
sionsschutz T4


700 bis 1300 hPa


10 bis 95 % r. F.


– empfohlene
Lagerbedingungen* 0 bis 30 °C


30 bis 80 % r. F.


Schutzart,
senkrechte Gebrauchslage, IP 54
ohne Sensoröffnung IP 64


Betriebszeiten bei 25 °C,
ohne Alarm, bei vollständig
geladener Batterie **
– Alkali-Versorgungseinheit > 600 Stunden
– wiederaufladbere-Ver-


sorgungseinheit > 200 Stunden
– Lithium-Versorgungseinheit > 1000 Stunden


Environmental conditions


– during operation –20 to 40 °C, for explosion
protection T6


–20 to 55 °C, for explosion
protection T4


700 to 1300 hPa


10 to 95 % r. h.


– recommended storage 
conditions* 0 to 30 °C


30 to 80 % r. h.


Protection class, 
vertical operating position, IP 54
without sensor aperture IP 64


Operating times at 25 °C,
without alarm, with fully 
charged battery **
– Alkaline supply unit > 600 hours
– rechargeable power supply


unit > 200 hours
– Lithium power supply > 1000 hours


* Für die Langzeitlagerung ist es empfehlenswert die Batterie bzw. die
Versorgungseinheit zu entfernen.


** Mit O2-Sensor: Reduzierung um ca. 50 %


* For long term storage, we recommend removing the battery or the power
supply unit from instrument.


** With O2 sensor: reducing about 50 %
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erforderliche
Ladefrequenz mindestens alle 3 Wochen


weniger für O2


Lautstärke des akustischen
Alarmgebers in 30 cm


Abstand typisch  90 dB A 


Abmessungen (B x H x T) 67 mm x 116 mm x 32 mm


Gewicht mit Alkali-Batterie
und Sensor ca. 200 g


CE-Kennzeichnung Elektromagnetische Verträglich-
keit (Richtlinie 89/336/EWG)
in Verbindung mit allen für das 
Pac III vorgesehenen 
Sensoren, im Standard-Meßbe-
reich konfiguriert


Explosionsschutz CENELEC-BVS, eigensicher


– ATEX II 1 G EEx ia II C T4
Demko 02 ATEX 0135331


– UL Class I, Div. 1, Group A, B, C, D
Class II, Div. 1, Group E, F, G


– CSA Class I, Div. 1, Group A, B, C, D


Required recharging
interval at least every 3 weeks


less for O2


Volume of the signal 
tone emitter at distance 
of 30 cm  90 dB A typically 


Dimensions (W x H x D) 67 mm x 116 mm x 32 mm


Weight, with alkaline battery
and sensor approx. 200 g


CE marking Electromagnetic compatibility 
(Directive 89/336/EEC)
in connection with all the 
sensors intended for use with 
the Pac III, configured in the 
standard gas range.


Explosion protection CENELEC-BVS, intrinsically safe


– ATEX II 1 G EEx ia II C T4
Demko 02 ATEX 0135331


– UL Class I, Div. 1, Group A, B, C, D
Class II, Div. 1, Group E, F, G


– CSA Class I, Div. 1, Group A, B, C, D
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Bestell-Liste Order List


Benennung und Beschreibung Bestell-Nr.


Pac III B CO
Gas-Meßgerät für CO
Bei Bestellung Sensortyp, Sprache und Versor-
gungseinheit auswählen.


83 14 030


Pac III B H2S
Gas-Meßgerät für H2S
Bei Bestellung Sensortyp, Sprache und Versor-
gungseinheit auswählen.


83 14 031


Pac III B O2
Gas-Meßgerät für O2
Bei Bestellung Sensortyp, Sprache und Versor-
gungseinheit auswählen.


83 14 032


Pac III S
Gas-Meßgerät,
mit Expositionsalarm MAK,
Bei Bestellung Sensortyp, Versorgungseinheit
und Programm (inklusive Sprache) auswählen.


83 13 650


Pac III E
Gas-Meßgerät,
mit Meßwertspeicher und Sonderalarmen
(TRGS-Auswertung),
Bei Bestellung Sensortyp, Versorgungseinheit
und Programm (inklusive Sprache) auswählen.


83 13 653


Name and description Order No.


Pac III B CO
Gas Monitor for CO
When ordering, please choose sensor type,
language and power supply unit.


83 14 030


Pac III B H2S
Gas Monitor for H2S
When ordering, please choose sensor type,
language and power supply unit.


83 14 031


Pac III B O2
Gas Monitor for O2
When ordering, please choose sensor type,
language and power supply unit.


83 14 032


Pac III S
Gas Monitor,
with exposure alarm TWA
When ordering, please choose sensor type, power
supply unit and program (including language).


83 13 650


Pac III H
Gas Monitor,
with data logger and special alarms (Exposure
Evaluation)
When ordering, please choose sensor type, power
supply unit and program (including language).


83 13 653
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Benennung und
Beschreibung


Bestell-Nr.


deutsch
englisch
spanisch
französisch
polnisch
finnisch
weitere Sprachen
(tschechisch,
russisch, schwedisch,
hebräisch, niederlän-
disch, japanisch,
ungarisch)


Pac III B Pac III S Pac III E
83 13 700 83 13 700 83 13 720
83 13 701 83 13 701 83 13 721
83 13 702 83 13 702 83 13 722
83 13 703 83 13 703 83 13 723
83 13 704 83 13 704 83 13 724
83 13 705 83 13 705 83 13 725
              –    auf Anfrage    –


Name and
description


Order No.


German
English
Spanish
French
Polish
Finnish
other languages
(czech, russian,
swedish,
hebrew, dutch,
japanese,
hungarian)


Pac III B Pac III S Pac III H
83 13 700 83 13 700 83 13 720
83 13 701 83 13 701 83 13 721
83 13 702 83 13 702 83 13 722
83 13 703 83 13 703 83 13 723
83 13 704 83 13 704 83 13 724
83 13 705 83 13 705 83 13 725
               –    on request    –


Benennung und Beschreibung Bestell-Nr.


Alkali / Lithium-Versorgungseinheit T4,
ohne Batterie
dazu: 9 V Batterie Zink Kohle
         9 V Lithium Batterie T4


Nur für Pac III S und Pac III E:


Alkali-Versorgungseinheit T6, ohne Batterie
dazu: 9 V Batterie Zink Kohle


NiMHy-Versorgungseinheit T4


45 30 350


83 13 656
64 08 026


45 30 352
83 13 656


45 30 348


Name and description Order No.


Alkaline / lithium power supply unit T4,
without battery
in addition: 9V battery zinc carbon
                  9V lithium battery T4


Only for Pac III S and Pac III H:


Alkaline power supply unit T6, without battery
in addition: 9V battery zinc carbon


NiMHy- power supply unit T4


45 30 350


83 13 656
64 08 026


45 30 352
83 13 656


45 30 348


Programm inklusive Sprache: Program including language:


Stromversorgung: Power supply:
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Benennung und Beschreibung Bestell-Nr.


für alle Gerätetypen:
DrägerSensor XS 2 CO
DrägerSensor XS 2 H2S, 100 ppm
DrägerSensor XS 2 H2S SR
DrägerSensor XS 2 O2 LS


DrägerSensor XS EC CO
DrägerSensor XS EC H2S, 100 ppm
DrägerSensor XS EC O2 LS


DrägerSensor XS R CO
DrägerSensor XS R H2S, 100 ppm
DrägerSensor XS R O2 LS


für Pac III S und Pac III E:
DrägerSensor EC COCl2
DrägerSensor XS EC H2S HC
DrägerSensor XS EC NO
DrägerSensor XS EC SO2
DrägerSensor XS EC NO2
DrägerSensor XS EC NH3
DrägerSensor XS EC HCN
DrägerSensor XS EC Cl2
DrägerSensor XS EC Hydride
DrägerSensor XS EC CO2
DrägerSensor XS EC Organic Vapors
DrägerSensor XS EC Organic Vapors A
DrägerSensor XS EC Odorant
DrägerSensor XS EC H2O2
DrägerSensor XS EC PH3 HC
DrägerSensor XS EC Amine


68 10 365
68 10 370
68 10 575
68 10 375


68 09 105
68 09 110
68 09 130


68 10 258
68 10 260
68 10 262


68 08 582
68 09 180
68 09 125
68 09 160
68 09 155
68 09 145
68 09 150
68 09 165
68 09 135
68 09 175
68 09 115
68 09 522
68 09 200
68 09 170
68 09 535
68 09 545


Name and description Order No.


for all types of instrument:
DrägerSensor XS 2 CO
DrägerSensor XS 2 H2S, 100 ppm
DrägerSensor XS 2 H2S SR
DrägerSensor XS 2 O2 LS


DrägerSensor XS EC CO
DrägerSensor XS EC H2S, 100 ppm
DrägerSensor XS EC O2 LS


DrägerSensor XS R CO
DrägerSensor XS R H2S, 100 ppm
DrägerSensor XS R O2 LS


for Pac III S and Pac III H:
DrägerSensor EC COCl2
DrägerSensor XS EC H2S HC
DrägerSensor XS EC NO
DrägerSensor XS EC SO2
DrägerSensor XS EC NO2
DrägerSensor XS EC NH3
DrägerSensor XS EC HCN
DrägerSensor XS EC Cl2
DrägerSensor XS EC Hydride
DrägerSensor XS EC CO2
DrägerSensor XS EC Organic Vapors
DrägerSensor XS EC Organic Vapors A
DrägerSensor XS EC Odorant
DrägerSensor XS EC H2O2
DrägerSensor XS EC PH3 HC
DrägerSensor XS EC Amine


68 10 365
68 10 370
68 10 575
68 10 375


68 09 105
68 09 110
68 09 130


68 10 258
68 10 260
68 10 262


68 08 582
68 09 180
68 09 125
68 09 160
68 09 155
68 09 145
68 09 150
68 09 165
68 09 135
68 09 175
68 09 115
68 09 522
68 09 200
68 09 170
68 09 535
68 09 545


Sensoren: Sensors:
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Benennung und Beschreibung Bestell-Nr.


DrägerSensor XS EC CO HC
DrägerSensor XS EC H2, 2 000 ppm
DrägerSensor XS EC HF/HCL
DrägerSensor XS EC O2 100
DrägerSensor XS EC Hydrazin D
DrägerSensor XS EC Hydrazin


68 09 120
68 09 185
68 09 140
68 09 550
68 10 295
68 09 190


Name and description Order No.


DrägerSensor XS EC CO HC
DrägerSensor XS EC H2, 2 000 ppm
DrägerSensor XS EC HF/HCL
DrägerSensor XS EC O2 100
DrägerSensor XS EC Hydrazine D
DrägerSensor XS EC Hydrazine


68 09 120
68 09 185
68 09 140
68 09 550
68 10 295
68 09 190
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Benennung und Beschreibung Bestell-Nr.


Mehrfachladegerät, bestehend aus:


Netzteil, für bis zu 12 Zweifachlademodule
   230 V, D
   240 V, GB
   120 V, USA


Zweifachlademodul / Interface, zum Laden
   von zwei Pac III


83 10 558
83 12 633
83 12 632


83 14 035


Einfachlademodul, Interface
dazu:
Wandhalterung


Verbindungskabel, zum Verbinden von zwei
Einfachlademodulen


45 30 052


45 30 261


83 14 179


dazu erforderlich:
Steckernetzteil 100 bis 240 V
Kfz-Adapter


83 15 635
45 30 057


Name and description Order No.


Multiple battery charger, consisting of


Mains adapter for up to 12 double charger mod.
   230 V, D
   240 V, GB
   120 V, USA


Double charger module / interface for
   charging two Pac III units


83 10 558
83 12 633
83 12 632


83 14 035


Single charger module, interface
plus:
Wall bracket


Daisy chain, cable to connect two single char-
ging modules


45 30 052


45 30 261


83 14 179


Also necessary:
Mains adapter 100 to 240 V
Vehicle adapter


83 15 635
45 30 057


Zum Betrieb erforderlich
nur für Pac III S und Pac III E bei Betrieb mit wiederauflad-
barer-Versorgungseinheit:


Required for operation
only for Pac III S and Pac III H, operation with the rechargeable
power supply unit:
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Benennung und Beschreibung Bestell-Nr.


Ledertasche, robust, mit Gürtelschlaufe


Ledertasche, weich, mit Schulterriemen


Schrotsonde


Für die Messung mit Schlauchsonde:
Kalibrieradapter
Handpumpe
SmartPump (elektrische Pumpe)


64 08 001


83 14 178


68 05 880


68 06 291
68 01 933
83 13 832


Teleskopsonde komplett, inklusive Geräte-
halterung


Schwimmersonde


Schwimmersonde inklusive 10 m Schlauch


Wasserfilter (ohne Schlauch)


Ampliwarn


Pac III-Adapter zu Ampliwarn


83 13 028


68 02 337


68 07 097


68 07 743


36 02 651


36 02 669


Name and description Order No.


Leather bag, robust, with belt loop


Leather bag, soft, with sholder strap


Probe for milling etc. measurement


For measuring with hose probe:
Calibration adapter
Manual pump
SmartPump (electric pump)


64 08 001


83 14 178


68 05 880


68 06 291
68 01 933
83 13 832


Telescopic probe assembly, complete
including instrument bracket


Float probe


Float probe, including 10 m hose


Water filter (without hose)


Ampliwarn


Pac III adapter for Ampliwarn


83 13 028


68 02 337


68 07 097


68 07 743


36 02 651


36 02 669


Zubehör: Accessories:
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Benennung und Beschreibung Bestell-Nr.


Kalibrieradapter


Weiteres Kalibrierzubehör:
siehe Datenblatt des eingebauten Sensors


68 06 291


Name and description Order No.


Calibration adapter


Other calibration accessories:
see data sheet of the installed sensor


68 06 291


Benennung und Beschreibung Bestell-Nr.


Sensoren


Sensorkappe inklusive Dichtung


Staubfilter


Weitere Verbrauchsteile:
siehe Datenblatt des eingebauten Sensors


Seite 52


45 30 048


68 08 244


Name and description Order No.


Sensors


Sensor cap, including seal


Dust filter


Other consumables:
see data sheet of the installed sensor


page 52


45 30 048


68 08 244


Kalibrierzubehör: Calibration accessories:


Ersatzteile: Spare parts:


Benennung und Beschreibung Bestell-Nr.


GasVision Software 
Auswerte-Software Pac III E, Multiwarn II E
und MiniWarn E für Windows


RS 232 Kabel 9–25 Pac III
inklusiv Adapter 25-9 polig


83 14 034


64 08 257


Name and description Order No.


GasVision Software 
Data evaluation software Pac III H, Multiwarn II
E and MiniWarn E for Windows


RS 232 cable 9–25 Pac III
inclusive adapter 25-9 pin


83 14 034


64 08 257


Auswertezubehör: Data down loading accessories:
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DrägerSensor® XS Hydride  P/N 6809135 
 


 


 
 
Draeger Safety, Inc.  November 2002 


 
Gases qualified to measure: Name     Display Symbol  Relative Response 


 Phosphine, PH3  PH3  1.00 
 Arsine, AsH3  AsH3  0.85 
  Diborane, B2H6  B2H6  0.40 


 Germanium hydride, GeH4  GeH4  0.95 
 Silicone hydride, SiH4  SiH4  0.95 
 
Compatible Instruments:  Pac III, MiniWarn & Multiwarn II Monitors 
 
Measuring Ranges:  Maximum:  0 to 20.0 ppm PH3 


Standard:  0 to 1.00 ppm PH3 
Minimum:   0 to 1.00ppm PH3 


 
Response Time: 90% response to exposed concentration in less than 10 seconds  


(PH3, B2H6, SiH4) 
90% response to exposed concentration in less than 20 seconds  
(AsH3 and GeH4) 


 
Accuracy:    +/- 5% of Measured Value or better 
 
Display Resolution:  0.01 ppm 
 
Environmental Conditions:  Temperature:  -4 to 122 °F (-20 to 50 °C), continuous operation  


-4 to 140 °F (-20 to 60 °C), short duration 
 Humidity:  10 to 90 %RH, continuous operation 


    5 to 99 %RH, short duration 
 Pressure:  20.7 to 38.4 inches Hg (700 to 1300 mbar) 


Note: Rapid changes in environmental conditions may cause temporary 
fluctuation in the sensor readings 


 
Cross-Sensitivities: Positive Effect:  H2S, SO2, HCN, Ethylene, and other hydrides 
 Negative Effect:  Cl2 and NO2 
    Note:  Other gases may have an influence on the sensor 
 
Calibration Frequency:  Required:  6 months 
    Recommended:  3 months 
 
Calibration Gas: Required:  Phosphine or Arsine 


Surrogate:               Sulfur Dioxide 
Concentration: 40-100% of selected range  
Minimum:   0.4 ppm 


 
Compatible Filters:  Internal Dust & Mist Filter: P/N 6809021 (provided with sensor) 
         
Warranty Period:   12 Months 
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SCOPE 
 
 


This procedure describes the steps required to properly 
calibrate the Draeger Pac III phosphine monitors.  All Pac 
III monitors in use at FMC-Pocatello plant should be 
calibrated bi-weekly. 
 


RESPONSIBILITIES 
 


It is the responsibility of the KW workforce to ensure that 
they are always using a properly calibrated Draeger Pac III 
monitor when operating the GETS system. 
 
It is the responsibility of the KW Management to ensure 
that all of the equipment necessary to properly calibrate 
the Draeger Pac III monitors is available at the FMC 
Pocatello Plant. 
 
 
 


RELEVANT DOCUMENTS 
 
 


 
• Draeger Pac III Operating Manual 
• Draeger XS Phosphine Sensor Data Sheet 
• Draeger XS Hydride PH3 Sensor Data Sheet 
• KW Health and Safety Plan 
• FMC Pond Work Rules 


 
 


SAFETY, HEALTH AND 
ENVIRONMENT 
 


All personnel working on the GETS installation project 
must follow the FMC Pond Work Rules.  Phosphine 
monitors will be used to monitor for the presence of PH3 
as outlined in the Pond Work Rules. 
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Procedure 
 


At least one person will be designated responsibility for calibration of the Draeger Pac III 
phosphine monitors at the FMC Pocatello plant.  There is only one calibration procedure for the 
Draeger Pac III phosphine monitors.  The only difference between the low-range (0 to 20 ppm 
phosphine) and the high-range (0 to 1000 ppm) monitors is the type of sensor installed in the 
monitor.  The electronics and instrument body are the same.  The monitor calibration label on the 
outside of the monitor will tell you the type of monitor you working with and the last date of 
monitor calibration. 
 
Checking the Battery: 
First check the functionality of the battery.  The battery should be replaced approximately every 
two weeks or when battery voltage drops below 7.9 volts.  Battery voltage is shown on the 
display by pressing the HORN SILENCE or RETURN button two times.  On the second press of 
the button, the current voltage will appear along with the alarm points for battery voltage.  If 
there is a new battery installed, then voltage will be at or above 9 volts.  If voltage is below 8.5 
volts, change the battery as described below before proceeding.  Otherwise skip battery 
replacement and go to the next step.   
 
Battery Replacement: 
Remove the bottom cover by removing the two hex head screws on the back side at the bottom 
of the monitor using one of the Draeger hex screw drivers.  Once these screws are removed slide 
the bottom cap down and out of the instrument.  The battery will be exposed to view.  Carefully 
remove the cap on top of the battery and then the battery.  When you connect the new battery the 
monitor will sound its alarm horn.  You can silence this by pressing the HORN SILENCE 
button.  The monitor will go through its menu options showing you sensor range and alarm 
settings. When it finishes this it will go into a sensor warm-up state.  When it is in this warm up 
state, it will show a message on the display saying it will be “READY in “X” minutes”.  
(Usually the time is 5 minutes.)  Not going through this warm up state does not mean that the 
instrument or its sensor is bad.  It still must go though warm up after a battery change even if it is 
not showing the warm up message on its display. 
 
Entering Sensor Password: 
Enter the secured menu by pressing and holding the ENTER key for approximately one minute.   
You will be presented with a 0000 password in the display and the option to accept the password 
or CANCEL.  You must enter the password in order to gain access to the calibration functions.  
Press the ENTER key once, the display will show the password with a cursor blinking under the 
first 0.  Press ENTER two more times and the cursor will move to the second and the third 0.  
Now press the UP arrow (backlight key) until the third 0 advances to 4.  Now press the ENTER 
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key again and the cursor will advance to the last 0.  Press the UP arrow key until the 0 advances 
to 3 and press the ENTER key again.  You have entered the password of 0043.  Press ENTER to 
ACCEPT.  This is the password for the 0 to 20 ppm monitors.  The password for the 0 to 1000 
ppm monitor is 1111. 
 
Reset Date and Time: 
If you have replaced the battery it will be necessary to reset the current date and time for the 
monitor.  This is done from the third main menu option.  These three options are, “DAILY 
USE”, “CALIBRATION”, and “CONFIGURE”.  Enter the CONFIGURE menu by scrolling 
down using the DOWN arrow (fresh air key) to CONFIGURE and press ENTER.  In the 
CONFIGURE menu scroll down 3 more times to “INSTRUMENT” and then press ENTER.  The 
first item on the Instrument menu is “DATE/TIME”.  Press ENTER on this item and the date 
now set will appear.  Press ENTER again and a cursor will appear under the month of that date.  
Press the Up arrow (backlight key) to increase the month and the Down arrow (fresh air key) to 
decrease the month.  This month wraps from 13 to 1 or from 1 to 12.  Press ENTER when the 
month is set correctly.  The cursor moves to the day field of the date.  Use the Up and/or Down 
arrows to set the day correctly and press the Enter key again.  Now set the year the same way 
using the Up/Down keys and press ENTER.  Press ENTER to ‘Accept”.  Now the time will 
appear for you to set.  Follow a similar sequence of steps to set the correct time.   Using the 
ENTER to Accept.  The date and time are now set. 


 
Verifying Calibration Gas Concentration: 
Find the calibration gas to be used for the monitor to be calibrated.  The calibration gas cylinder 
will be labeled to identify the precise concentration of phosphine.  Each calibration gas cylinder 
may vary so it is important to note the exact phosphine concentration.  The phosphine calibration 
gas concentration for the low-range monitors should be about 0.50 ppm.  The phosphine 
calibration gas concentration for the high-range monitors should be about 1000 ppm. 


Ensure that the calibration concentration is set in the instrument being calibrated.  (Since the 
calibration gas cylinders are only changed periodically it may not be necessary to change this 
value.  But it should be checked with each calibration.)  You will need to enter the secured menu 
in order to change the calibration gas concentration value.  (This is done as described in the 
“Entering Sensor Password” section above.)  After entering the main menu navigate down one to 
CALIBRATE and press ENTER.  Then navigate down to the third item which is CAL CONC, 
and press ENTER.  Then press ENTER on the value that appears and change it as needed.  Press 
ENTER and ACCEPT the new value.  Proceed to the next step. 
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Zero the Monitor:   
Allow the monitor to stabilize (after warm-up) for at least 2 minutes in an atmosphere without 
any phosphine gas in it.  Enter the secured menu system as described above.  Navigate to the 
CALIBRATE menu options by pressing the Down arrow (fresh air calibration) key once.  Press 
ENTER on the word CALIBRATION.  You should now be in the CALIBRATION menu with 
the cursor on the word “ZERO”.  Press the ENTER key and you will see the monitor’s current 
reading and the word “ENTER” on the bottom of the display.  The reading should be very close 
to zero (±0.01) and reasonably stable.  (If the reading flickers or jumps around then the sensor is 
most likely bad and should be changed.)  Press ENTER and you will see “WAITING” appear on 
the bottom of the display for a few seconds and then the display will show ZERO VALID.  This 
message will timeout and you will go back to the calibration menu.  This step is completed. 
 
Span the Monitor.   
After zeroing the monitor press the DOWN arrow on the calibration menu to the word SPAN 
(which will be one more time) and then press ENTER.  You will use the phosphine calibration 
gas for this step.  This step must be done with care.  Make sure that the calibration adaptor 
(cap) assembly for the Draeger instrument is attached by hose to the calibration gas and that the 
calibration cap is on the instrument.  Ensure that the hose between the calibration adaptor 
and the calibration gas cylinder has been flushed with at least 0.5 cfh flow for at least one 
minute with the calibrating gas being measured.  After flushing the hose set the calibration 
gas flow to 0.50 cfh.  Now wait for the reading on the instrument to stabilize.  This may take 
several minutes but you should allow at least two minutes.  When this reading stops changing the 
span may be adjusted by pressing the ENTER key again.  Again the instrument will display 
WAITING for a few seconds followed by “SPAN VALID”.  Shut off the calibration gas and 
remove the calibration cap from the instrument.  The instrument should start sounding its alarm 
horn after a while.  After you have removed the calibration cap and the concentration of 
phosphine drops the alarm can be acknowledged and will go off.  You may want tot exit the 
menu system and acknowledge the horn and/or watch these numbers drop to zero.  This step is 
complete. 
 
Clear Alarms: 
Clear all alarms generated during the calibration procedure by entering the menu system as 
before and pressing ENTER on the DAILY USE menu option.  Scroll down this menu to the 
RESET ALARMS option and press ENTER.  Likewise scroll to the RESET EXPOSURES 
option and press ENTER to clear all exposures.  (These need to be cleared because your 
calibration procedure just set the maximum exposure to something around 0.50 ppm or 1000 
ppm and this may not be cleared by turning the instrument off and then on again.  Thus operators 
may not know what their maximum exposure has been during normal use.) 
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Attach Calibration Tag: 
Completely fill out a new calibration tag for the monitor which has been calibrated and attach the 
tag to the monitor.  This completes the calibration procedure. 
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SECTION 1.0  
INTRODUCTION 
 
This Air Monitoring Plan – Part II – Facility Boundary Monitoring is being submitted in 
accordance with the requirements of Task 1 – Air Monitoring Plan as specified in Appendix 
A - Statement of Work (SOW, EPA, 2010a) to the RCRA Pond Unilateral Administrative 
Order for Removal Actions (UAO, EPA, 2010b) issued by the U.S. Environmental Protection 
Agency (EPA) that had an effective date of July 12, 2010 and EPA’s letter dated July 9, 2010 
that clarified the UAO SOW.  The scope of the Air Monitoring Plan explicitly includes 
monitoring at all closed RCRA ponds.  This Plan therefore covers monitoring of PH3 at Pond 
8S, Pond 8E, Pond 9E, Phase IV Ponds (Ponds 11S, 12S, 13S, and 14S), Pond 15S, Pond 16S, 
Pond 17, and Pond 18 Cell A.  With respect to Pond 16S, it will supersede the related air 
monitoring that FMC has conducted at that pond under the Pond 16S UAO (EPA, 2006). 
 
1.1 RCRA POND UAO STATEMENT OF WORK TASK 1 REQUIREMENTS 


The Unilateral Administrative Order for Removal Action, Docket No. CERCLA 10-2010-
0170 (“UAO”) Statement of Work (“SOW”) that EPA issued to FMC regarding phosphine 
releases at the closed RCRA Ponds contained provisions requiring FMC to develop an air 
monitoring plan.  As clarified in EPA’s letter of July 9, 2010, UAO Task 1 – Air Monitoring 
Plan was divided into three subtasks as follows:   
 
Pursuant to paragraph 76 of the above referenced UAO, the SOW is modified as follows to 
provide a phased approach for satisfying UAO requirements:  
 


Air Monitoring Plan  
 


Within 7 days of the effective date of the Order, submit to EPA for approval an air 
monitoring plan that includes the following:  
1) A plan framework for periodic monitoring of the RCRA Ponds which describes 
where, when and how monitoring would be conducted to satisfy UAO requirements;  
2) An expeditious schedule for submitting a complete plan for periodic monitoring of 
the RCRA Ponds upon EPA approval of the plan framework which would satisfy 
UAO requirements, including requirements for a Quality Assurance Project Plan 
(QAPP); and, 
3) A readily implementable interim facility boundary monitoring plan that includes a 
description of the sampling activities and locations, a schedule for conducting 
sampling, and a Sampling and Analysis Plan and QAPP.  FMC may propose to use the 
EPA approved PMP facility boundary monitoring plan, but it must be updated and 
revised to include sampling at ground level.  
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Within 75 days of the effective date of the Order, submit to EPA for approval a plan 
framework for facility boundary monitoring that describes where, when and how 
monitoring would be conducted to satisfy UAO requirements, along with an 
expeditious schedule for submitting a complete plan for facility boundary monitoring 
upon EPA approval of the plan framework which would satisfy UAO requirements, 
including requirements for a QAPP. 


 
Pursuant to Task 1 (Subtask 3, Part 1), FMC submitted on July 19, 2010 the Interim Facility 
Boundary Monitoring Plan.  On July 28, 2010, EPA issued a letter containing comments on 
the Interim Facility Boundary Monitoring Plan, some of which pertained to the location 
where monitoring would be conducted, and some of which pertained to the narrative 
procedures in the plan.  On July 29, 2010, FMC submitted a map to EPA depicting proposed 
changes to address comments concerning locations where monitoring would be conducted.  
As directed by EPA, FMC began implementation of the modified Interim Facility Boundary 
Monitoring Plan, with the revised locations, on August 3, 2010.  FMC then revised and 
resubmitted the Interim Facility Boundary Monitoring Plan (MWH, 2010a) to EPA on 
August 6, 2010.  EPA approved the Interim Facility Boundary Monitoring Plan (revised 
August 6, 2010) via email on August 16, 2010.   
 
Pursuant to Task 1 (Subtask 3, Part 2), FMC submitted the Plan Framework for Facility 
Boundary Monitoring (MWH, 2010b) to EPA on September 27, 2010.  The plan framework 
included (a) a plan framework for facility boundary monitoring that described where, when 
and how monitoring would be conducted to satisfy UAO requirements, and (b) an expeditious 
schedule (30 days from EPA approval of the plan framework) for submitting a complete plan 
for facility boundary monitoring which would satisfy UAO requirements, including 
requirements for a QAPP.  EPA approved the framework for facility boundary monitoring on 
December 14, 2010 conditioned on revising the reporting requirements (Section 4.0, page 10 
of the Framework) to specify that  maximum and TWA concentrations from pond perimeter 
continuous monitoring shall be reported in UAO weekly reports in a spreadsheet format.  That 
requirement is now specified in Section 3.3 of this Air Monitoring Plan – Part II – Facility 
Boundary Monitoring. 
 
1.2 SUMMARY OF FENCELINE / BOUNDARY MONITORING TO DATE 


Following final closure of all of the RCRA ponds, facility fenceline (or boundary) phosphine 
(PH3) monitoring has been conducted in one form or another since April 13, 2008, when daily 
traverses of the fence line downwind of Pond 16S commenced.  During the daily traverse, 
FMC’s contractor personnel carried a Draeger Pac III PH3 monitor with the low alarm set at 
0.20 ppm and would report a PH3 reading if the monitor alarm sounded (e.g., readings above 
0.20 ppm PH3).  The daily Pond 16S fenceline monitoring was extended toward the east to 
monitor downwind of Pond 15S in April 2010.  The “extended” Pond 15S fenceline 
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monitoring continued until June 28, 2010 when FMC began implementation of the Interim 
Facility Boundary Monitoring Plan (per Pond Management Plan1 [FMC, 2004] initially, and 
then July 19 and then revised August 6 plans).  The Pond 16S fenceline monitoring continued 
until receipt of EPA’s July 28, 2010 letter stating that FMC may discontinue the fenceline 
monitoring required under the Pond 16S UAO (in favor of the Interim Facility Boundary 
Monitoring Plan).  During the 27 months and approximately 830 PH3 fenceline monitoring 
events under these monitoring procedures, no PH3 detections have even been recorded at the 
facility fenceline, let alone at levels that would have triggered Highway 30 Offsite Monitoring 
pursuant to the Pond Management Plan, even during times of initial start up of the Pond 16S 
GETS when there were instances of PH3 detections in the “tailgas” during upset conditions.   


 
Air monitoring at the facility boundary pursuant to the procedures in the Interim Facility 
Boundary Monitoring Plan commenced on June 28, 2010 to monitor breathing zone 
concentrations at twelve (12) monitoring stations.  On July 16, 2010, additional monitoring 
was incorporated into that program to include an additional “ground-level” measurement 
(approximately 4 to 6 inches above ground surface) at each monitoring station.  On August 3, 
2010, FMC began monitoring at the thirteen (13) fenceline monitoring stations specified in 
the August 6, 2010 revision of the Interim Facility Boundary Monitoring Plan.  From the 
June 28 commencement of the interim facility boundary monitoring through December 31, 
2010, a total of approximately 27,500 breathing zone and ground level fenceline readings 
have been made continuously every 4 hours, 7 days a week.  From the June 28 
commencement of the interim facility boundary monitoring through December 31, 2010, all 
breathing zone and ground level fenceline readings have been 0.00 ppm PH3 (i.e., there have 
been no detections at the fenceline during the 6 months of facility boundary monitoring to 
date). 
 
1.3 PROJECT ORGANIZATION 


The key personnel associated with the performance of the project described in this plan and 
associated responsibilities are presented in the following subsections. 
 
1.3.1 EPA On-Scene Coordinator 


The EPA On-Scene Coordinator, as specified in the UAO, is Mr. Greg Weigel, of the 
Emergency Response Unit, Office of Environmental Cleanup, EPA Region 10.   
                                                 
1 FMC initially implemented the fenceline monitoring provisions specified in the 2004 Pond Management Plan 
(PMP, February 2004) submitted to and approved by EPA pursuant to the RCRA Consent Decree.  The 2004 
PMP specified that PMP requirements would terminate at each pond either when closure activities began 
pursuant to its EPA approved closure plan or when FMC certified that closure had been completed. All of the 
PMP requirements terminated as of transmittal of the Pond 17 and 18 closure certifications (the final two RCRA 
pond closures) to EPA on December 21, 2005.   
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1.3.2 FMC Remediation Director 


The FMC Remediation Director, Ms. Barbara Ritchie, is responsible for overall program 
implementation, quality and reporting.  The Remediation Director is responsible for setting up 
and procuring needed services and ensuring that FMC receives the quality and scope of work 
described in the contract documents.  The Remediation Director is the only person with the 
authority to change the scope of the project, which is done through the process of change 
orders and contract modifications. 


1.3.3 MWH Project Coordinator 


The Project Coordinator will perform overall monitoring oversight of the project.  The Project 
Coordinator will interact and communicate directly with the field personnel and the FMC 
Remediation Director on a regular basis during site monitoring to ensure that the requirements 
of this Plan are met and that regulatory issues relating to the UAO are addressed.  The Project 
Coordinator will be Marc Bowman with MWH. 


1.3.4 Field Monitoring, Data Acquisition, and Reporting Coordinator 


The field monitoring team will be provided by KASE/Warbonnet Inc. with Mr. Mark Smith 
as the Field Monitoring, Data Acquisition and Reporting Coordinator (Reporting 
Coordinator).  Mr. Smith will provide supervision, training, data management and reporting 
for the facility boundary monitoring program.   


1.3.5 Health and Safety Manager 


The Health and Safety Manager (HSM) has overall responsibility for implementation and 
maintenance of the project Health and Safety Plan.  The HSM is responsible for monitoring 
and assessing hazardous/unsafe situations, developing measures to assure personnel safety, 
maintaining the emergency response organization and equipment per the RCRA Contingency 
Plan, performing job planning safety analyses (JPSA) on job tasks, and training of employees 
commensurate with their responsibilities.  The HSM is also responsible to ensure that any 
unsafe actions or conditions are corrected in a timely manner.  The Health and Safety 
Manager is Mark Smith. 


1.3.6 Monitoring Technicians 


The Monitoring Technicians are responsible for performance of the monitoring and recording 
the results as detailed in this plan. 
 







 


   
RCRA Pond UAO Air Monitoring Plan – Part II  1-5 
January 2011 


1.4 DOCUMENT ORGANIZATION 


Section 2 describes the approach for the property boundary / fenceline monitoring and pond 
perimeter continuous monitoring programs.  Section 3 is the Field Sampling Plan (FSP) and 
details the field activities, locations and schedule for the facility boundary monitoring 
program.  Section 4 presents the Quality Assurance Project Plan (QAPP) for the facility 
boundary monitoring program.   
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SECTION 2.0  
FACILITY BOUNDARY MONITORING PROGRAM SUMMARY 
 
The facility boundary monitoring program was developed in two parts (or phases) as 
summarized in Section 1.1.  The first phase was for the property boundary / fenceline 
monitoring that was implemented expeditiously pursuant to the Interim Facility Boundary 
Monitoring Plan.  The approach for continuation of the property boundary / fenceline 
monitoring is described in Section 2.1.  The second phase added pond perimeter continuous 
monitoring to the property boundary / fenceline monitoring pursuant to the Plan Framework 
for Facility Boundary Monitoring.  The rationale and approach for the pond perimeter 
continuous monitoring is described in Sections 2.2 and 2.3.   
 
2.1 PROPERTY BOUNDARY / FENCELINE MONITORING APPROACH 


Pursuant to the approved Plan Framework for Facility Boundary Monitoring and based on the 
boundary monitoring results to date (Section 1.2), the routine 4-hour boundary / fenceline 
monitoring is anticipated to be discontinued after March 27, 2011 (i.e., after 6 months without 
triggering off-plant monitoring) as described in the Plan Framework for Facility Boundary 
Monitoring and Section 2.1.1 below.  The contingent additional fenceline monitoring will 
remain in effect after discontinuation of the routine monitoring as described in the Plan 
Framework for Facility Boundary Monitoring and Section 2.1.2 below. 
 
2.1.1 Routine 4-Hour Boundary / Fenceline Monitoring 


The routine property boundary / fenceline monitoring program will continue as detailed in 
Section 3.1.1 of this plan which was taken from the Interim Facility Boundary Monitoring 
Plan, Revised August 6, 2010.  The routine 4-hour boundary monitoring described in this plan 
generates one hundred fifty-six (156) PH3 readings per day, most if not all will be 0.00 ppm 
PH3 based on the substantial number of 0.00 ppm PH3 results since commencement of the 
interim facility boundary monitoring in June 2010.   Therefore, routine 4-hour boundary 
monitoring will be discontinued after March 27, 2011 if no off-plant monitoring is triggered 
(i.e., no fenceline monitoring exceeds the trigger for off-plant monitoring of 0.25 ppm PH3).   
 
2.1.2 Contingent Fenceline Monitoring 


The provisions for contingent (additional) fenceline monitoring described in Section 3.1.2 will 
remain in effect throughout the duration of this Facility Boundary Monitoring Plan under the 
RCRA Pond UAO.  The additional fenceline monitoring is triggered by the following: 
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• As prescribed by the RCRA Pond Area Work Rules, individuals (or groups) will be 
equipped with an industrial hygiene PH3 monitor, set to alarm at 0.3 ppm and 1.0 
ppm.  An alarm reading of 1.0 ppm PH3 or greater in air will trigger an immediate 
(within 15 minutes of such reading) additional round of fenceline monitoring at 
facility boundary monitoring sites 1 through 9.     


• Any ambient air reading equal to or exceeding 1.0 ppm PH3 that is registered 
during RCRA pond appurtenance air monitoring (i.e., approximately 12-inches 
outside TMP enclosures, LCDRS manholes, cap drainage lift stations or control 
panels, regardless of height above ground surface) will trigger an immediate 
(within 15 minutes of such reading) additional round of fenceline monitoring at 
sites 1 through 9. 


• Any pond perimeter continuous monitoring maximum PH3 reading in the 8-hour 
period that equals or exceeds 1.0 ppm PH3 and/or the 8-hour PH3 average equals 
or exceeds 0.3 ppm PH3 will trigger an immediate (within 15 minutes of such 
reading) additional round of fenceline monitoring at sites 1 through 9. 


  
The off-plant trigger and off-plant monitoring and response actions detailed in Section 3.1.3 
through 3.1.7 will also remain in effect with respect to any triggered additional fenceline 
monitoring.   
 
2.2 RATIONALE FOR CONTINUOUS MONITORING AT POND PERIMETERS 


The RCRA Pond UAO SOW states that the “Air Monitoring Plan must provide for 
monitoring at the facility boundary for PH3 releases from the Site that ensures protection of 
human health and the environment at all times.”   This overarching site-specific objective is 
consistent with EPA’s general objective under its regulatory programs to ensure human health 
and environmental protection across all media, including air.  Over the past 10 years, EPA has 
issued at least forty-five (45) air toxics (Hazardous Air Pollutants, “HAPs”) MACT standards 
under Section 112 of the 1990 Clean Air Act Amendments to regulate sources of hazardous 
air pollutants to assure protection of public health and the environment.  These MACT 
standards require, to varying degrees, control and periodic monitoring of air emissions at the 
source of those emissions.  No EPA MACT standard requires continuous monitoring at the 
boundary of the facility subject to the MACT standard.   
  
As embodied in EPA’s Clean Air Act regulations, monitoring for air pollutants is most 
effective, by far, when it is conducted at the source of the emissions.  Monitoring at increasing 
distances from the source dramatically decreases the effectiveness of monitoring a source(s), 
due to factors such as air dispersion and potential attenuation (e.g., oxidation of PH3 to 
H3PO4) downwind from the source(s).   







 


   
RCRA Pond UAO Air Monitoring Plan – Part II  2-3 
January 2011 


 
The potential sources of PH3 release to ambient air from the closed RCRA ponds should be 
evaluated as two broad types of releases: 


 
Fugitive sources.  These are potential releases to air that have low emission velocity 
and volume (e.g., potential leaks from TMP enclosures, sumps, panels, gas potentially 
fluxing from soil around pond perimeters).  None of these sources are pressurized, and 
these potential releases would not be subject to sudden or dramatic changes in rate or 
concentration.  Any releases would likely disperse quickly downwind to undetectable 
concentrations under even light wind conditions.  This statement is well supported by 
the lack of detectable PH3 in the breathing zone and outside appurtenances at the 
RCRA ponds that was among the results of the site-wide gas assessment.  No PH3 was 
detected in ambient air during the site-wide assessment even when PH3 was found 
inside certain appurtenances.  FMC acknowledges that changes in barometric pressure 
can change the likelihood of a potential release, but not significantly enough to change 
the presumption that these releases have a low emission velocity and volume and will 
quickly disperse near the source.   
 
Point sources.  These are potential releases to air that have velocity and volume (e.g., 
the “tail gas” from the GETS or GES treatment systems).   These types of releases are 
not so rapidly dispersed at or near the emission point.  They are also potentially 
subject to more sudden change due to potential upset conditions within the treatment 
system. 
 


The RCRA Pond UAO Air Monitoring Plan – Part I sets forth a substantial monitoring 
program for the potential fugitive sources (appurtenances and potential soil gas flux) 
described above.  This is complemented by the Pond 15S and Pond 17 Interim Work Plan for 
Gas Extraction and Treatment that address point source monitoring (e.g., gas treatment 
system “tail gas”). 
 
2.3 POND PERIMETER CONTINUOUS MONITORING APPROACH 


Continuous PH3 monitoring will be performed at the perimeter of the RCRA Ponds that 
require gas extraction and treatment pursuant to the RCRA Pond UAO.  Phosphine 
monitoring will be conducted using Draeger Pac III PH3 monitors with data logging 
capability at fixed locations around the pond perimeter. Each fixed monitor will be checked at 
8-hour intervals, 7 days per week for the maximum PH3 reading in the 8-hour period and the 
8-hour PH3 time-weighted average.  
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 If the maximum PH3 reading in the 8-hour period equals or exceeds 1.0 ppm PH3 and/or the 
8-hour PH3 average equals or exceeds 0.3 ppm PH3, the monitoring technician will initiate an 
additional round of fenceline monitoring at sites 1 through 9 including any additional actions 
based on the results of the fenceline monitoring.  In addition, the technician will take the 
Draeger Pac III monitor that logged the exceedance so that the full 8-hour data can be 
downloaded.  The technician will replace the removed monitor with one that is calibrated and 
ready to monitor the next 8-hour period at that location.  
 
Pond 15S Continuous Monitoring 
 
Four (4) monitoring locations have been established at Pond 15S as shown on Figure 2-1.  
Continuous monitoring began at the four Pond 15S monitoring locations on September 27, 
2010.   The station at the northwest corner (15S-1) is located down prevailing wind from the 
gas extraction systems (GES) currently in operation at the northwest corner of Pond 15S, the 
monitoring panel and the cap drainage lift station.  The station at the northeast corner (15S-3) 
is located down prevailing wind from the gas extraction systems (GES) currently in operation 
at the northeast corner of Pond 15S and the cap drainage lift station.  This location is also 
down prevailing wind from potential fugitive sources on the east half of Pond 15S.  The 
north-center station (15S-2) is down prevailing wind from potential fugitive sources on the 
west half of Pond 15S.  The south-center station (15S-4) is located in the upwind direction, 
but monitors potential fugitive sources on the south side of the pond.   
 
Pond 17 Continuous Monitoring 
 
Three (3) monitoring locations have been established at Pond 17 as shown on Figure 2-1.  
Continuous monitoring began at the three Pond 17 monitoring locations on October 14, 2010 
which was the day that gas extraction and treatment began at Pond 17.  The three stations are 
located down prevailing wind direction from the GES units on the west, east and northern gas 
extraction points.  The northern and eastern locations (17-2 and 17-3, respectively) monitor 
potential fugitive sources across the pond under prevailing wind conditions.  The western 
location (17-1) monitors potential fugitive sources on the west side of the pond.  
 
Other Ponds Continuous Monitoring 
 
The locations for monitors at any other RCRA Ponds that EPA identifies as requiring gas 
extraction and treatment pursuant to the RCRA Pond UAO will be identified and submitted to 
EPA as an addendum to this Facility Boundary Monitoring Plan.  Pending EPA approval of 
those locations, monitoring would begin as described in Section 3.2.  
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The continuous PH3 monitoring will continue at Pond 15S, Pond 17, and any other ponds that 
require gas extraction and treatment pursuant to the RCRA pond UAO, until the RCRA Pond 
UAO SOW performance objectives have been met for two (2) consecutive months.  These 
objectives are that (1) PH3 released to the air by the pond must not exceed 1.0 ppm, and (2) 
concentrations under the pond caps have been reduced to at or below 10% of the lower 
explosive limit as measured in gas extracted from the perimeter piping system installed under 
the caps.  It is possible that a pond where continuous perimeter monitoring has ceased based 
on achievement of the above standard could be found to exceed the performance objectives 
during the following twelve (12)-month demonstration period.  In that event, FMC will 
resume continuous monitoring at the perimeter of that pond after confirmation sampling 
shows the objectives have not been met. 
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SECTION 3.0  
FACILITY BOUNDARY MONITORING PROGRAM 
FIELD SAMPLING PLAN  
 
3.1 PROPERTY BOUNDARY / FENCELINE MONITORING PROGRAM   


Section 3.1 describes the PH3 monitoring requirements along the facility boundary.     
 
3.1.1 Routine 4-Hour Boundary / Fenceline Monitoring 


FMC will monitor PH3 levels every 4 hours at nine locations along the north property 
fenceline (from east northeast to west northwest of the RCRA pond area), at one location at 
the west property fenceline (west of the RCRA pond area), at two locations south of the pond 
area, and at one locations at the east property fenceline (east of the pond area).  Monitoring 
will be conducted at locations 1 through 13 specified on Figure 2-1 by the Monitoring 
Technician every 4 hours, day and night, 7 days a week.  Readings at each location will be 
taken at breathing level (4 to 5 feet above ground level) and at ground level (approximately 4 
to 6 inches above ground level).  The Monitoring Technician will use digital readout PH3 
monitors (Draeger Pac III monitors equipped with the 0 to 20 ppm PH3 sensor).  Monitoring 
equipment providing comparable or better performance may be substituted for the named 
equipment in the future. 
 
Sites 1 through 4 are located near the Union Pacific railroad line and spur tracks into the FMC 
and Simplot properties.  At these locations there is a potential that diesel emissions from 
locomotive engines idling on the adjacent tracks may interfere with the Draeger Pac III 
sensors and provide false positive detections of PH3.  In addition, Sites 1 and 13 are located in 
close proximity to the operating Simplot Don Plant and there is a potential that emissions 
from the Simplot sulfuric acid plant and/or ammonia plant may interfere with the Draeger Pac 
III sensors and provide false positive detections of PH3.  If the Monitoring Technician 
observes a non-zero PH3 reading at these locations and also observes a nearby idling railroad 
engine, smells engine exhaust, or smells distinct sulfur or ammonia odors, the Monitoring 
Technician will record the reading and also note the presence and location of the suspected 
source of interference relative to the monitoring site.   If a potential false positive is above the 
fenceline threshold screening level of 0.25 ppm PH3, the Monitoring Technician will move to 
each of the adjacent monitoring stations and take a reading.  If the adjacent monitoring station 
readings are zero at both breathing and ground levels, the Monitoring Technician will return 
to the site of the initial detection and take another reading.  If the second reading is still above 
the fenceline threshold screening level of 0.25 ppm PH3, then the Monitoring Technician will 
immediately proceed with the offsite monitoring and actions as described in Section 3.1.2 
below.  If either of the adjacent monitoring station readings are non-zero at either of the 
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breathing or ground levels, then the Monitoring Technician will immediately proceed with the 
offsite monitoring and actions as described in Section 3.1.3 below. 
    
The Monitoring Technician will complete a log sheet by entering the meter reading for each 
round of monitoring at each site (location and height).  The Monitoring Technician will sign 
and date the form and submit it to the Reporting Coordinator on a daily basis (Saturday and 
Sunday log sheets submitted Monday morning). 
 
3.1.2 Contingent Additional Fenceline Monitoring 


Contingent additional round(s) of fenceline monitoring will be conducted if triggered by the 
following: 
 


• As prescribed by the RCRA Pond Area Work Rules, individuals (or groups) will be 
equipped with an industrial hygiene PH3 monitor, set to alarm at 0.3 ppm and 1.0 
ppm.  An alarm reading of 1.0 ppm PH3 or greater in air will trigger an immediate 
(within 15 minutes of such reading) additional round of fenceline monitoring at 
facility boundary monitoring sites 1 through 9.   


• Any ambient air reading equal to or exceeding 1.0 ppm PH3 that is registered 
during RCRA pond appurtenance air monitoring (i.e., approximately 12-inches 
outside TMP enclosures, LCDRS manholes, cap drainage lift stations or control 
panels, regardless of height above ground surface) will trigger an immediate 
(within 15 minutes of such reading) additional round of fenceline monitoring at 
sites 1 through 9. 


• Any pond perimeter continuous monitoring maximum PH3 reading in the 8-hour 
period that equals or exceeds 1.0 ppm PH3 and/or the 8-hour PH3 average equals 
or exceeds 0.3 ppm PH3 will trigger an immediate (within 15 minutes of such 
reading) additional round of fenceline monitoring at sites 1 through 9. 


 
3.1.3 Threshold Levels and Response Actions at the Fenceline and Off Site  


This section describes the threshold levels for initiating offsite monitoring and response 
actions in the event that action levels are exceeded.  Table 3-1 provides an overview of these 
procedures and associated PH3 threshold response levels. 
   
These PH3 threshold response levels are based on federal guidelines referred to as Acute 
Exposure Guideline Levels (AEGLs).  The guideline values for PH3 were initially published 
by EPA on October 30, 1997 (62 FR 58840) and were set in the Pond Management Plan at 
what was the initial 1-hour exposure period. EPA has revised the AEGLs and the Highway 30 
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response action level of 0.25 ppm PH3 is based the current AEGL for a potential 8-hour 
exposure period.  These levels may be amended with the approval of EPA.2  The fenceline 
threshold screening level has been conservatively set at the current AEGL for a potential 8-
hour exposure period of 0.25 ppm PH3.  The fenceline threshold screening level does not 
consider the results of FMC’s prior EPA SCREEN3 dispersion model that was used to predict 
concentrations that would take into consideration the dispersion (i.e., dilution) that occurs as 
air flows from the fenceline north of former Pond 18 Cell B to Highway 30 (a minimum 
distance of approximately 86 meters).  The previous EPA SCREEN3 dispersion model 
calculated fenceline threshold level of 0.33 ppm PH3 that would result in an offsite 
concentration of 0.25 ppm PH3 was calculated for low wind speeds and stable atmospheric 
conditions; these conditions would tend to minimize the amount of dilution of PH3 between 
the ponds and the highway.  Thus, setting the fenceline threshold screening level at 0.25 ppm 
PH3 is highly conservative and provides added assurance that the threshold level is protective. 
 
The PMP as originally developed in 1998 and amended in 2004 established certain threshold 
levels and response actions when the drag strip property was leased from FMC and in use.  
After FMC terminated the lease, the lessee vacated the property and it remains unoccupied.  
The former Tesco property, which is adjacent to the former drag strip, was acquired by FMC 
in 1999.  The former Tesco property has been unoccupied for many years and remains 
unoccupied. 
   
3.1.4 Highway 30 Offsite Monitoring and Response Procedures 


FMC shall monitor PH3 levels at five points along Highway 30 whenever a PH3 
concentration along the FMC fenceline exceeds the threshold-screening level of 0.25 ppm.  
The first offsite measurement shall be made within 15 minutes unless access is delayed by 
factors outside of FMC’s control, in which case the measurement will be taken as soon as 
possible.  The first measurement shall be taken at Site A, as shown in Figure 2-1.  A direct-
reading personal PH3 monitor shall be used in taking these measurements.  The next 
measurements shall be taken at Sites B, C, D and then E.  The Monitoring Technician will 
notify (by telephone) the Health and Safety Manager and maintain contact with the Health 
and Safety Manager while collecting the measurements described in this section. 
 


                                                 
2 Revised AEGLs for phosphine were published June 23, 2000 (Federal Register 65 (122): 3926).  The revised 
phosphine AEGLs are higher than the 1998 proposed levels and would support an upward adjustment in 
threshold levels of approximately 20%.   The most current AEGLs are found in the National Research Council 
Publication Acute Exposure Guideline Levels for SelectedAirborne Chemicals: Volume 6 (2007), which specify 
0.25 ppm phosphine for an 8-hour AEGL2, as used in this plan. 
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If any reading along Highway 30 is above 0.25 ppm PH3, the Monitoring Technician will 
continue to monitor all 5 sites in rotation and will check for any signs of occupancy along 
Highway 30 and on the Union Pacific railroad tracks.  If any PH3 measurement at any of the 5 
monitoring locations along Highway 30 exceeds 0.25 ppm FMC shall (a) notify and offer to 
escort any pedestrians, joggers, persons stopped or working along the adjacent area, train 
switchers, and stranded or stopped motorists from the area along the highway; (b) advise the 
local police3 that the properties should be evacuated; and (c) make notifications specified in 
section 3.1.5 and 3.1.6, below.  
  
3.1.5 Data Assessment along Highway 30 


If any reading at Sites A, B, C, D or E is above 0.25 ppm PH3, the Monitoring Technician 
will continue monitoring at the five sites in rotation.  If a PH3 measurement at any monitoring 
location exceeds 0.25 ppm, the Monitoring Technician (or Health and Safety Manager) will 
notify and offer to escort any individuals away from the area of potential exposure – this 
could include anybody stopped on Highway 30 and on the Union Pacific railroad tracks.  If a 
train is idling on the Union Pacific Railroad line in the vicinity of the above threshold 
readings, the Monitoring Technician (or Health and Safety Manager) shall call the Union 
Pacific Response Management Communications Center (RMCC) at 1-888-877-7267 and 
advise that the train should be moved out of the area.  FMC shall implement other actions as 
specified in the current RCRA Interim Status Contingency Plan, as appropriate. 
 
Notice of any public evacuation shall be made by phone to the Shoshone-Bannock Tribes, the 
Power County Sheriff, and EPA Region 10 (CERCLA On Scene Coordinator) as soon as 
possible but no longer than 1 hour after the evacuation has been completed.  This notification 
will be confirmed by email no later than the end of the next business day. 
 
3.1.6 Communication and Continued Surveillance 


Whenever PH3 levels are being monitored along Highway 30, the Monitoring Technician 
shall communicate the monitoring results to the Health and Safety Manager.  The Health and 
Safety Manager is responsible to communicate these data to the FMC Remediation Director.  
The Monitoring Technician and Health and Safety Manager are responsible for notifying and 
offering to escort any individuals away from the area of potential exposure, as noted in 
section 3.1.4. 
 


                                                 
3 The Power County Sheriff’s Office has advised FMC that it should not be notified of elevated phosphine levels 
along Highway 30 unless their assistance is needed.  
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The Monitoring Technician shall continue measurements at the five sites along Highway 30 
until two consecutive sets of measurements indicate that PH3 levels are less than 0.25 ppm at 
Sites A through E.  Offsite monitoring and surveillance shall then be discontinued, unless 
otherwise directed by the FMC Remediation Director. 
 
3.1.7 Notification of Offsite (Highway 30) Phosphine Action Level Exceedances 


Notification of a confirmed exceedance of PH3 threshold levels at Highway 30, as specified 
on the Notification List below (independent of whether Highway 30 was occupied at the time 
of measurement), shall be made to EPA Region 10 (CERCLA On Scene Coordinator), the 
Power County Sheriff, and the Shoshone-Bannock Tribes by telephone as soon as possible 
and no longer than one hour after public evacuation is complete.  This notification will be 
confirmed by email no later than the end of the next business day.  The same data shall be 
forwarded to these parties by email. 
 


Notification List 


 


 
Regulatory Agency/Tribal  


Official 


 
Confirmed PH3 


Exceedances 
along Hwy 30 


CERCLA On Scene Coordinator U.S. EPA, Region 10 
(208) 378-5773 


 


Shoshone-Bannock Tribes Emergency Management & Response 
(208) 237-0137 (during business hours) and via the Fort Hall Police 
Dispatcher ((208) 478-4000) during non-business hours 


 


Power County Sheriff 
550 Gifford 
American Falls, ID 
(208) 226-2319 


 


 
 
3.2 CONTINUOUS MONITORING AT POND PERIMETERS 


Continuous PH3 monitoring will be performed at the perimeter of the RCRA Ponds that 
require gas extraction and treatment pursuant to the RCRA Pond UAO.  Phosphine 
monitoring will be conducted using Draeger Pac III PH3 monitors with data logging 
capability at fixed locations around the pond perimeter. 
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3.2.1 Pond Perimeter Monitoring Locations 


The monitors will be mounted on a fixed “T” post or similar support.  The monitors will be 
set at an elevation that is lower than the elevation of the anchor trench of the associated pond 
to the extent practicable and around the perimeter of the ponds.  The “fixed” continuous 
monitoring locations at Ponds 15S and 17 have already been established as shown on Figure 
2-1 and described below. 
  
Pond 15S 
 
Four (4) monitoring locations have been established at Pond 15S as shown on Figure 2-1.  
Continuous monitoring began at the four Pond 15S monitoring locations on September 27, 
2010.   The station at the northwest corner (15S-1) is located down prevailing wind from the 
gas extraction systems (GES) currently in operation at the northwest corner of Pond 15S, the 
monitoring panel and the cap drainage lift station.  The station at the northeast corner (15S-3) 
is located down prevailing wind from the gas extraction systems (GES) currently in operation 
at the northeast corner of Pond 15S and the cap drainage lift station.  This location is also 
down prevailing wind from potential fugitive sources on the east half of Pond 15S.  The 
north-center station (15S-2) is down prevailing wind from potential fugitive sources on the 
west half of Pond 15S.  The south-center station (15S-4) is located in the upwind direction, 
but monitors potential fugitive sources on the south side of the pond.   
 
Pond 17 
 
Three (3) monitoring locations have been established at Pond 17 as shown on Figure 2-1.  
Continuous monitoring began at the three Pond 17 monitoring locations on October 14, 2010 
which was the day that gas extraction and treatment began at Pond 17.  The three stations are 
located down prevailing wind direction from the GES units on the west, east and northern gas 
extraction points.  The northern and eastern locations (17-2 and 17-3, respectively) monitor 
potential fugitive sources across the pond under prevailing wind conditions.  The western 
location (17-1) monitors potential fugitive sources on the west side of the pond.  
 
Other Ponds 
 
The locations for monitors at any other RCRA Ponds that EPA identifies as requiring gas 
extraction and treatment pursuant to the RCRA Pond UAO will be identified and submitted to 
EPA as an addendum to this Facility Boundary Monitoring Plan.  Pending EPA approval of 
those locations, monitoring would begin following the procedures described in this FSP.  
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3.2.2 Pond Perimeter Continuous Monitoring Procedures 


The pond perimeter continuous PH3 monitoring will be performed using the Draeger Pac III 
hand-held gas monitor equipped with the DrägerSensor® XS Hydride (0-20 ppm) sensor.  
The Draeger Pac III with the (0 to 20 ppm range sensor) has a read-out that measures to two 
decimal places, i.e., 0.00 ppm.  The instrument manufacturer states that the Draeger Pac III 
has an accuracy of ± 5% of the measured value or less.  Each Draeger monitor will be 
calibrated following the procedures described in Section 4.4 (Section 4 is the QAPP) and 
Appendix C of the Air Monitoring Plan – Part I – Pond Air Release Monitoring.   
 
As detailed in the Draeger Pac III Instructions for Use (“Users Manual”), the Draeger Pac III 
monitors have the capability of displaying on the meter readout the one second maximum 
reading and the calculated 8-hour time weighted average (TWA) during the period of use.  
The Draeger monitors will be programmed to log 1-minute average PH3 values in addition to 
ensuring the 8-hour TWA and maximum reading functions are enabled. 
 
One calibrated, programmed Draeger monitor will be secured to the support at the pre-set 
monitoring locations and turned on to begin the 8-hour monitoring period.  Each fixed 
Draeger Pac III monitor will be checked at 8-hour intervals, 7 days per week.  At the end of 
each 8-hour period, the Monitoring Technician will query the monitor for the maximum PH3 
reading in the 8-hour period and the 8-hour PH3 time-weighted average.  The Monitoring 
Technician will also note the current readout value on the monitor.  The Monitoring 
Technician will record these readings on a field monitoring logsheet.  In the event that the 
current reading on the fixed monitor is not 0.00 ppm, the Monitoring technician will check the 
display on his or her personnel monitor and note that reading in the “comments” section of the 
field monitoring logsheet.  The Monitoring Technician will then move to the next fixed 
monitoring location until each station at the pond perimeter has been monitored.  During 
and/or at the end of each shift, the Monitoring Technician will also enter the monitoring 
results (from the field monitoring logsheets) into a tabular electronic format (e.g., Microsoft 
Excel).  
  
3.2.3 Continuous Monitoring Response Actions 


If the maximum PH3 reading in the 8-hour period equals or exceeds 1.0 ppm PH3 and/or the 
8-hour PH3 average equals or exceeds 0.3 ppm PH3, the Monitoring Technician will initiate 
an additional round of fenceline monitoring at sites 1 through 9 including any additional 
actions based on the results of the fenceline monitoring.  In addition, the Monitoring 
Technician will notify the Reporting Coordinator so that the data from the Draeger Pac III 
monitor (that logged the exceedance) can be downloaded.  Note that the Draeger Pac III 
monitors will be programmed to log 1 minute averages such that the memory can hold about 5 
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days of logged data before the monitor begins over-writing data, so any monitors that log 
exceedances do not need to be taken from the field for downloading immediately, but should 
be replaced for downloading within the next day shift.  The Monitoring Technician will 
replace the monitor with one that is calibrated, programmed and ready to monitor the next 8-
hour period at that location at the same time that the monitor for downloading is removed for 
downloading.  
 
The Reporting Coordinator will coordinate downloading the Draeger monitoring data, 
conversion into a tabulated electronic format (e.g., Microsoft Excel), storage of the 
downloaded data for the period of exceedance and reporting.   
 
3.3 REPORTING MONITORING RESULTS  


Property Boundary / Fenceline Monitoring 
 
All monitoring results acquired under the property boundary monitoring program (routine 
boundary monitoring, any triggered contingent additional fenceline monitoring and any 
triggered off-site monitoring results) will be recorded on a logsheet and will be reported 
weekly to EPA as a component of the required UAO weekly reports. 
 
As described in Section 2.1.1, if no off-plant monitoring is triggered (i.e., no fenceline 
monitoring exceeds the trigger for off-plant monitoring of 0.25 ppm PH3), then the routine 4-
hour boundary monitoring and associated reporting will be discontinued after March 27, 2011 
(after 6 months as described in the approved Plan Framework for Facility Boundary 
Monitoring).   
 
The provisions for additional fenceline monitoring will continue and, if triggered, would be 
reported to EPA in the UAO weekly report for the week during which the monitoring 
occurred.  
 
Pond Perimeter Continuous Monitoring 
 
The 8-hour maximum and TWA PH3 concentrations from the pond perimeter continuous 
monitoring program will be reported to EPA in an electronic tabular (spreadsheet) format as a 
component of the required UAO weekly reports.  In the event the maximum PH3 reading in 
an 8-hour period equals or exceeds 1.0 ppm PH3 and/or the 8-hour PH3 average equals or 
exceeds 0.3 ppm PH3, the Draeger monitor will be downloaded and the data for the 8-hour 
period of exceedance will be stored in an electronic tabular (spreadsheet) format.  The 
tabulated data for the 8-hour period of exceedance will be reported to EPA as a component of 
the required UAO weekly report for the week in which the event occurred. 
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The pond perimeter continuous PH3 monitoring and reporting will continue at Pond 15S, 
Pond 17, and any other ponds that require gas extraction and treatment pursuant to the RCRA 
pond UAO, until the RCRA Pond UAO SOW performance objectives have been met for two 
(2) consecutive months.  These objectives are that (1) PH3 released to the air by the pond 
must not exceed 1.0 ppm, and (2) concentrations under the pond caps have been reduced to at 
or below 10% of the lower explosive limit as measured in gas extracted from the perimeter 
piping system installed under the caps.  It is possible that a pond where continuous perimeter 
monitoring has ceased based on achievement of the above standard could be found to exceed 
the performance objectives during the following twelve (12)-month demonstration period.  In 
that event, FMC will resume continuous monitoring at the perimeter of that pond and 
reporting after confirmation sampling shows the objectives have not been met. 
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TABLE 3-1  
PHOSPHINE THRESHOLD LEVELS AND RESPONSE PROCEDURES – FENCELINE AND HIGHWAY 30 


Location  Magnitude Response Actions 


At plant fenceline (nine 
specific locations along the 
northern facility property 
fenceline) 


PH3 < 0.25 1 ppm No further response needed. 


 PH3 > 0.25 1,2 ppm 
 


Monitoring Technician notifies Health and Safety Manager of measurement and that he or she 
is proceeding to monitor along Highway 30. 
Monitoring Technician proceeds to first Highway 30 monitoring station within 15 minutes.  
Monitoring is discontinued at fenceline Sites 1 – 9. 
Monitoring Technician initiates monitoring along Highway 30. 


Along Highway 30 (five 
specific sites known as Sites 
A – E)  


PH3 < 0.25 ppm  
  


No further response needed if PH3 < 0.25 ppm.  Monitoring Technician will resume routine 
and/or contingent monitoring program. 


 PH3 > 0.25 2 ppm  
  


Initial reading - Monitoring Technician will visually check for signs of occupants at the former 
TESCO and drag strip areas and continue to take readings at all 5 sites in rotation. 
If the reading at any site is over 0.25 ppm, the Monitoring Technician will notify the Health and 
Safety Manager and will begin to clear the area of pedestrians, joggers, persons stopped or 
working, stranded or stopped motorists, train switchers, idling trains, and any occupants of the 
former TESCO and/or drag strip areas if present. 
FMC will make notifications per Section 3.1.5 
Monitoring Technician will continue monitoring activity until PH3 readings are < 0.25 ppm at 
all of the five monitoring sites (Sites A – E) along Highway 30  


  
1 These concentrations were conservatively set at the AEGL rather than the threshold value previously calculated using the EPA SCREEN3 dispersion model 


that was predicted to achieve the exposure level described in footnote 2 below. 
2 These phosphine concentrations are taken from published federal guidelines referred to as Acute Exposure Guideline Levels (AEGLs).  The most current 


AEGLs are found in the National Research Council Publication Acute Exposure Guideline Levels for Selected Airborne Chemicals: Volume 6 (2007), which 
specify 0.25 ppm phosphine for an 8-hour AEGL2, as used in this plan. 
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SECTION 4.0  
FACILITY BOUNDARY MONITORING PROGRAM 
QUALITY ASSURANCE PROJECT PLAN 
 
4.1 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA 


The overall objective of the facility boundary monitoring program is to (1) measure PH3 
concentrations of know quality around the property boundary (fenceline) and along Highway 
30, if triggered, to evaluate whether PH3 concentrations could exceed risk-based human 
health screening levels in off-site areas potentially occupied by the public; and (2) measure 
PH3 concentrations of know quality at the perimeter of the RCRA Ponds that require gas 
extraction and treatment to evaluate whether PH3 concentrations from the operating GES 
units and/or fugitive sources from the ponds could exceed the OSHA PELs for workers within 
the RCRA Pond area and, if triggered, require immediate additional fenceline monitoring.  
Data Quality Objectives for this program are presented in Table 4-1 for the routine property 
boundary / fenceline monitoring, Table 4-2 for the contingent additional fenceline monitoring 
and Table 4-3 for the pond perimeter continuous monitoring.  
  
To meet these objectives, data of known quality will be collected at the specified locations 
and monitoring frequency. 
 
4.2 PERSONNEL TRAINING REQUIREMENTS 


All personnel directly involved in this Facility Boundary Monitoring Plan will be provided 
with a copy of this plan.  Personnel will be trained in the requirements specified herein and 
provided ample time to read and become familiar with the requirements prior to beginning 
data collection activities. 
 
4.3 MEASUREMENT/DATA ACQUISITION 


All PH3 monitoring will be performed using the Draeger Pac III hand-held gas monitor 
equipped with the DrägerSensor® XS Hydride (0-20 ppm) sensor.  The Draeger Pac III with 
the (0 to 20 ppm range sensor) has a read-out that measures to two decimal places, i.e., 0.00 
ppm.  The instrument manufacturer states that the Draeger Pac III has an accuracy of ± 5% of 
the measured value or less.  The Draeger Pac III Instructions for Use (“Users Manual”) and 
Draeger specifications for the DrägerSensor® XS Hydride sensor are contained in Appendix 
C of the Air Monitoring Plan – Part I – Pond Air Release Monitoring.  All readings acquired 
under this plan will be recorded to the 100th of a ppm (i.e., all digits shown on the meter 
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readout) on the log sheet. Monitoring equipment providing comparable or better performance 
may be substituted for the named equipment in the future. 
 
As detailed in the Draeger Pac III Users Manual, the Draeger Pac III monitors have the 
capability of logging and displaying on the meter readout the maximum reading and 
calculated 8-hour time weighted average (TWA) during the period of use.   The Draeger Pac 
II monitors measure PH3 concentrations every 1 second and can be programmed to log 
average PH3 concentrations using the 1 second readings.  The monitors can be programmed 
to log 1 second intervals, 1 minute averages (i.e., average of 60 1-second readings) and other 
averaging intervals between 1 second and 15 minutes.  For the pond perimeter continuous 
monitoring program, the Draeger Pac III monitors will be programmed to log 1-minute 
averages.  This allows for logging of about 5 days of data before the logger memory is full 
and new data will begin to overwrite previously logged data.  Note that the TWA and 
maximum reading are logged as “text “ lines on the data logger if the monitor is turned off 
and, when the monitor is turned back on, the period of time for calculating the TWA and 
logging the maximum reading are reset for the next period of use.  The Reporting Coordinator 
will be responsible for assuring that all Draeger monitors used for the pond perimeter 
continuous monitoring have been properly programmed and are logging data as programmed, 
including periodic data downloading (independent of downloading due to exceedance of 
trigger levels) to confirm programming and logging functionality. 
 
4.4 INSTRUMENT CALIBRATION AND FREQUENCY 


The Draeger manufacturer’s specification for the DrägerSensor® XS Hydride (0-20 ppm) 
sensor states the calibration frequency as follows: Required = 6 months and Recommended = 
3 months.  However, FMC has implemented a 14-day calibration cycle that is substantially 
more aggressive than manufacturer’s recommendation for the sensors.  FMC will continue to 
perform calibration of the Draeger Pac III with XS Hydride sensor on a 14-day calibration 
cycle.  The manufacturer’s calibration procedures are contained in the Draeger Pac III Users 
Manual (Appendix C of the Air Monitoring Plan – Part I – Pond Air Release Monitoring).  
FMC’s contractor, KW, has developed a Draeger Pac III PH3 Monitor Calibration 
Procedure from the Draeger User’s Guide that will be used for calibration of the Draeger Pac 
III monitors for this program.  A copy of the KW Draeger Pac III PH3 Monitor Calibration 
Procedure is contained in Appendix C of the Air Monitoring Plan – Part I – Pond Air Release 
Monitoring. 
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4.5 DOCUMENTATION AND RECORDS 


Records of the activities and monitoring results generated under this plan will be maintained by 
FMC at the Pocatello plant or at another FMC corporate office.  All documentation and 
records for the Facility Boundary Monitoring Plan will be retained by FMC consistent with 
the records retention requirements under the UAO. 
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TABLE 4-1. DATA QUALITY OBJECTIVES FOR THE ROUTINE BOUNDARY / FENCELINE MONITORING 
PROGRAM 
 
# DQO Step Data Quality Objectives 
1 State the 


problem 
An objective, systematic process is needed to measure and record phosphine concentrations around the boundary of 
the FMC facility to evaluate whether phosphine concentrations could exceed risk-based human health screening levels 
in off-site areas potentially occupied by the public. 


2 Identify the 
decision  


Are concentrations of phosphine in ambient air at the facility boundary and along the Highway 30 right-of-way 
above a level that could pose a health risk to the public in areas outside the facility.  


3 Identify inputs 
to the decision 


Phosphine measurements at thirteen (13) routine monitoring stations. 
Measurements from five (5) off-site monitoring stations if triggered based on the nine (9) northern fenceline 
monitoring stations. 


4 Define the 
study 
boundaries 


Spatial 
Around the perimeter of the FMC plant property, specifically nine locations along the northern facility fenceline, one 
location at the west property fenceline, at two locations south of the pond area, and at one location at the east property 
fenceline; 
If triggered, at five locations on properties along the Highway 30 right-of-way north of the facility boundary. 
Ambient air in the breathing zone (4 to 5 feet above ground level) and at ground level (4 to 6 inches above ground 
level). 
Temporal 
Routine monitoring every 4 hours, 24 hours per day, 7 days per week.  
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TABLE 4-1.  DATA QUALITY OBJECTIVES FOR THE ROUTINE BOUNDARY / FENCELINE MONITORING 
PROGRAM (CONTINUED) 
 
# DQO Step Data Quality Objectives 
5 Develop a 


decision rule 
If PH3 concentrations are below 0.25 ppm at the 13 routine monitoring stations, continue monitoring on routine 
frequency. 
If PH3 concentrations exceed 0.25 ppm at any of the nine northern fenceline monitoring stations, then immediately 
(within 15 minutes) proceed to monitor at the five off site monitoring stations. 
If PH3 concentrations are below 0.25 ppm at the off-site stations, resume routine monitoring. 
If a phosphine measurement at any monitoring location along Highway 30 is more than 0.25 ppm, commence 
notification and evacuation procedures. 


6 Specify limits 
on decision 
errors 


Phosphine monitoring will be performed with the Draeger Pac III (0 to 20 ppm range) that has a read-out 
that measures to two decimal places, i.e., 0.00 ppm.  The instrument manufacturer states that the Draeger  


Pac III has an accuracy of ± 5% of the measured value or less. 
7 Optimize the 


design for 
obtaining data 


Routine property / fenceline boundary PH3 monitoring will be conducted as specified in the Facility Boundary 
Monitoring Plan. 
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TABLE 4-2. DATA QUALITY OBJECTIVES FOR THE CONTINGENT ADDITIONAL FENCELINE MONITORING 
PROGRAM 


# DQO Step Data Quality Objectives 
1 State the 


problem 
An objective, systematic process is needed to measure and record phosphine concentrations at the northern fenceline 
of the FMC facility to evaluate whether phosphine concentrations could exceed risk-based human health screening 
levels in off-site areas potentially occupied by the public. 


2 Identify the 
decision  


Are concentrations of phosphine in ambient air at the facility boundary and along the Highway 30 right-of-way 
above a level that could pose a health risk to the public in areas outside the facility.  


3 Identify inputs 
to the decision 


Phosphine measurements at (9) northern fenceline monitoring stations. 
Measurements from five (5) off-site monitoring stations if triggered based on the nine (9) northern fenceline 
monitoring stations. 
Industrial hygiene PH3 monitoring – any personnel alarm of 1.0 ppm PH3 or greater within the RCRA Ponds area. 
RCRA pond air release monitoring – any atmospheric reading exceeding 1.0 ppm PH3 is registered during RCRA 
pond appurtenance monitoring. 
Pond perimeter continuous monitoring program - 8-hour TWA exceeds 0.3 ppm PH3 or 8-hour maximum exceeds 1.0 
ppm PH3. 


4 Define the 
study 
boundaries 


Spatial 
At the nine locations along the northern facility fenceline; 
If triggered, at five locations on properties along the Highway 30 right-of-way north of the facility boundary. 
Ambient air in the breathing zone (4 to 5 feet above ground level) and at ground level (4 to 6 inches above ground 
level). 
Temporal 
Immediate (within 15 minutes) at the northern fenceline (Sites 1 – 9): 


• If industrial hygiene monitoring results in a personnel alarm of 1.0 ppm PH3 or greater within the RCRA 
Ponds area. 


• If any RCRA pond air release monitoring program atmospheric reading exceeds 1.0 ppm phosphine. 
• If pond perimeter continuous monitor 8-hour TWA exceeds 0.3 ppm phosphine or 8-hour maximum exceeds 


1.0 ppm phosphine. 
Immediate (within 15 minutes) at the off site locations (Sites A – E) if northern fenceline monitoring (Sites 1 – 9) 
exceeds the trigger level. 
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TABLE 4-2.  DATA QUALITY OBJECTIVES FOR THE CONTINGENT ADDITIONAL FENCELINE MONITORING 
PROGRAM (CONTINUED) 
 
# DQO Step Data Quality Objectives 
5 Develop a 


decision rule 
If (1) industrial hygiene monitoring results in a personnel alarm of 1.0 ppm PH3 or greater within the RCRA Ponds 
area; (2) any RCRA pond air release monitoring program atmospheric reading exceeds 1.0 ppm phosphine; and/or 
(3) pond perimeter continuous monitor 8-hour TWA exceeds 0.3 ppm phosphine or 8-hour maximum exceeds 1.0 
ppm phosphine, then immediately (within 15 minutes) perform monitoring at the fenceline stations (Sites 1    
through 9). 
If PH3 concentrations are below 0.25 ppm at the 9 fenceline monitoring stations, discontinue contingent monitoring. 
If PH3 concentrations exceed 0.25 ppm at any of the nine northern fenceline monitoring stations, then immediately 
(within 15 minutes) proceed to monitor at the five off site monitoring stations. 
If PH3 concentrations are below 0.25 ppm at the off-site stations, discontinue contingent monitoring. 
If a phosphine measurement at any monitoring location along Highway 30 is more than 0.25 ppm, commence 
notification and evacuation procedures. 


6 Specify limits 
on decision 
errors 


Phosphine monitoring will be performed with the Draeger Pac III (0 to 20 ppm range) that has a read-out 
that measures to two decimal places, i.e., 0.00 ppm.  The instrument manufacturer states that the Draeger  


Pac III has an accuracy of ± 5% of the measured value or less. 
7 Optimize the 


design for 
obtaining data 


Contingent additional fenceline PH3 monitoring will be conducted as specified in the Facility Boundary Monitoring 
Plan. 
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TABLE 4-3. DATA QUALITY OBJECTIVES FOR THE POND PERIMETER CONTINUOUS MONITORING PROGRAM 


 
# DQO Step Data Quality Objectives 
1 State the 


problem 
An objective, systematic process is needed to measure and record phosphine concentrations at the perimeter of the 
RCRA Ponds that require gas extraction and treatment to evaluate whether phosphine concentrations from the 
operating GES units and/or fugitive sources from those ponds could exceed the OSHA PELs for workers within the 
RCRA Pond area and/or trigger the contingent additional fenceline monitoring. 


2 Identify the 
decision  


Are concentrations of phosphine at the perimeter of the RCRA Ponds that require gas extraction and treatment 
above a level that could pose a health risk to workers within the RCRA Pond area and, if triggered, require the 


contingent additional fenceline monitoring.  
3 Identify inputs 


to the decision 
8-hour TWA and maximum phosphine measurements at continuous monitor locations around the perimeter of ponds 
that require gas extraction and treatment. 
Worker protection levels - OSHA PELs for PH3: 8 hour TWA = 0.3 ppm and STEL = 1.0 ppm 


4 Define the 
study 
boundaries 


Spatial 
In the breathing zone around the perimeter of the RCRA Ponds that require gas extraction and treatment, focused on 
locations in the prevailing downwind direction from the operating gas extraction and treatment units and pond 
appurtenances. 


Pond 15S – Four (4) locations specified on Figure 2-1. 
Pond 17 – Three (3) locations specified on Figure 2-1. 
Other Ponds – To be determined prior to commencing gas extraction and treatment if required. 


Temporal 
Continuous monitoring using Draeger Pac II monitor that reads PH3 concentrations every 1 second and programmed 
to log 1 minute averages, 8-hour TWA and 8-hour maximum. 
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TABLE 4-3.  DATA QUALITY OBJECTIVES FOR THE POND PERIMETER CONTINUOUS MONITORING PROGRAM 
(CONTINUED) 


 
# DQO Step Data Quality Objectives 
5 Develop a 


decision rule 
If the 8 hour maximum PH3 concentration is less than 1.0 ppm and the 8-hour TWA PH3 concentration is less than 
0.3 ppm, continue monitoring.  
If 8-hour TWA exceeds 0.3 ppm phosphine or 8-hour maximum exceeds 1.0 ppm phosphine, then  
immediately (within 15 minutes) perform monitoring at the fenceline stations (Sites 1 through 9) and perform any 
additional actions as required; and, notify the Monitoring Coordinator to coordinated downloading and replace 
Draeger monitor with a calibrated, programmed monitor prior to removing the monitor for downloading. 


6 Specify limits 
on decision 
errors 


Phosphine monitoring will be performed with the Draeger Pac III (0 to 20 ppm range) that has a read-out 
that measures to two decimal places, i.e., 0.00 ppm.  The instrument manufacturer states that the Draeger  


Pac III has an accuracy of ± 5% of the measured value or less. 
7 Optimize the 


design for 
obtaining data 


Pond perimeter continuous phosphine monitoring will be conducted as specified in the Facility Boundary 
Monitoring Plan. 
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